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TRENDS IN SOCIAL SCIENCE’ 


By Professor WILLIAM FIELDING OGBURN 
UNIVERSITY OF CHICAGO 


\ COMPARISON of articles in the social science jour- 
vals in the United States over the past third of a 
century reveals many differences. These differences 
are in both method and subject-matter. Similar 
clanges are shown by the books published, the pro- 
grams of the annual social science association meet- 
ings, as well as the various periodic reports of re- 
search in progress. These changes have varied in the 
different social seiences, sociology, economies, political 
science and statisties. A discussion of only a few of 
the changes will be presented in the brief space 
allotted this paper. It will not be possible to present 
changes systematically nor to record here the consid- 
erable volume of evidence. 


DIFFERENTIATION 


A very useful guide to follow in observing trends 
in the social seiences is the lines of their differentia- 


. Address of the retiring vice-president and chairman 
Section K—Social and Economie Sciences, American 
~Ssociation for the Advancement of Science, Boston, 
December, 1933, 


tion. Herbert Spencer used to describe this as a 
process from the simple to the complex, from the 
homogeneous to the heterogeneous. Without accept- 
ing the universality of the principle that Spencer 
claimed for it, it is certainly true that in all the 
various social sciences much differentiation has oe- 
curred in the past quarter of a century. It has pro- 
ceeded so far indeed in statistics that one statistician 
now has difficulty in understanding the language of 
another. The eugenist and the monetary expert speak 
a different language. A zygote means little to the 
student of money, while the eugenist is not expected 
to understand the relation of devaluation and infla- 
tion. All this leads to such specialized publications 
as the Journal of Juvenile Research, or the Bankers’ 
Insurance Managers’ and Agents’ Magazine, and (in 
all countries) to 4,500 social science journals and 
serials. 

One of the consequences of this specialization is a 
smaller proportion of general articles and general 
works. Synthesis becomes more difficult. The recent 
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death of Wilhelm Wundt removed the last social 
scientist who knew it all and who was able to syn- 
thesize on a large scale. And there will never be 
another, for the differentiation has since Wundt’s 
time become too great. There seems to be just as 
great a demand for general works, but their produc- 
tion by scholars is more difficult. This decrease in 
the proportion of comprehensive works and articles 
is of course to be regretted. At times the demand 
becomes so great that the output is increased. Thus 
in history, shortly after the war, there was a demand 
for world histories to give a perspective. Also the 
orientation courses in the junior colleges, in general 
science and in social science, lead to more compre- 
hensiveness, if not to synthesis. There seems to be 
at times an alternation between more intensive spe- 
cialization and a more comprehensive summation. To 
this decline in the proportion of general works at the 
present time some exceptions may be noted. The text- 
book, for instance, is a general work which has a 
steadily increasing demand. A text-book, however, 
is not a research work, but rather a compilation of 
materials set forth in a pedagogical form. Histories 
are another possible exception, because they all may 
be considered as general works. 


EXPANSION 


Another trend in social science has been its expan- 
sion. The scientific movement has been annexing ter- 
ritory to the already vast domain under its sway. 
Expansion and differentiation have gone along hand 
in hand. In fact, differentiation is a device which 
encourages expansion. 

The wider extension of scientific activities is due 
to the great popularity to-day of science. This was 
not so true of the science of Galileo. But scientific 
medicine, applied chemistry, electricity and scientific 
agriculture have brought such marvelous benefits to 
mankind that the word science has become magic. 
Every one wants to be scientific; even when he should 
not be, even when he is trying to be ethical, educative, 
journalistic or even poetic. Hence, the word science 
is applied to-day to the simplest of operations. _ 

In the beginning of the social science movement the 
term science was one of grandeur and was applied to 
matters of great dignity, such as international trade, 
the wealth of nations, the origins of democracy, while 
subjects such as quarrels among married couples or 
the misbehavior of boys and girls were then hardly 
considered subjects worthy of science. Something 
like these conditions exist in Europe in sociology 
to-day, where juvenile court records, for instance, 
are not thought of as within the scope of science, 


although the conclusions drawn from these records. 


are often quite scientific. A similar restricted use of 
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the term science has been noted in regard to primitiy, 
peoples. Consideration of their scientific achieys. 
ments are judged in the fields that convention ha, 
designated as science, such as astronomy and chem. 
istry, fields in which they are not at all scientify. 
Their achievements, however, in tool-making, in agri. 
culture, in the domestication of animals or in hunting 
are not considered as science, but it is here that theiy 
seientifie achievements are considerable. Of course, 
science as a method of discovering reliable and endyr. 
ing knowledge may be applied either to the mos 
trivial or the most significant. The science is as good 
in either case. hn 

In political science at the beginning of the century 
major interests were in the structure of governments, 
in juristic problems and in the field of political doc. 
trines. Later political parties grew as the object of 
scientific study. Still more recently in this discipline, 
the word science has been extended to cover the in- 
vestigation of a whole range of non-governmental 
bodies, such as Jabor unions, farmers’ organizations, 
women’s clubs and civie bodies, which in truth have 
much to do with the way governments operate. So 
also the newer study of public administration has 
extended the scope of science over a great mass of 
practises that were formerly given little serious scien- 
tifie attention. Indeed, these newer trends in political 
science employ somewhat more scientific procedures 
than did the older studies of law and political doc- 
trine. 

In economies the great territorial expansion of the 
scientific movement took place before the beginning 
of the present century, for the practical questions of 
our economic life have always been considered among 
the most important, and hence worthy of the great 
name of science. Yet more recently new subjects, 
such as the business cycle, not formerly studied, have 
been taken up by economic sciences. The period 
under consideration has seen the rise of the many 
schools of business. There the scientifie method which 
has been used in studying the economic questions of 
society is used to study the economic questions of 
business. 

In sociology the scope of science has extended to 
encompass the whole field of social work. At least 
the aid of scientific study of social work problems 
is being utilized for social service. Other fields in 
sociology in which social research has expanded are 


-rural social life, urban communities, the family, 


juvenile delinquency and organized religion. The 
evidence from the sociological journals also indicates 
a recent growth in the phenomena of social change. 
Perhaps the greatest expansion of activity during the 
past two decades in sociology has been in social psy- 
chology. In sociology the interest in psychology has 
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peen much more marked than in economics or in 
political science, though the social aspects of psychol- 
ogy have been incorporated to a greater or less degree 
in all the social sciences. An illustration of these 
processes of expansion, differentiation and spread of 
the word science may be noted in social psychology 
in the study of child behavior. Batteries of trained 
observers have watched for weeks little children play- 
ing together, have recorded each type of movement 
thousands of times and have expressed these relation- 
ships in mathematical formulae. That so much mea- 
surement should be given by trained scientists to the 
number of times one child snatches a toy away from 
another has seemed to some of the older group as a 
debasing of science. But the net of scientific inquiry 
has been thrown wider and wider to catch the process 
of personality formation. 


MopERN SocrAL PROBLEMS 


These processes of differentiation and expansion 
have led to a great shift of interest to the study of 
modern social, economie and political problems. It 
was to have been expected that the expansion would 
lead in this direetion, though such was by no means 
inevitable. Why has the trend been toward the solu- 
tion of modern social problems? | 

The trend of science is a function of at least two 
factors. One is the demand for knowledge. The 
other is the presence of adequate scientific tools and 
materials. The demand for knowledge about our 
social problems is natural. The growth of this de- 
mand is due to the increasing volume and rapidity 
of social change. For social change brings problems 
because of the unequal rates of change of the different 
parts of society, and with change come greater possi- 
bilities for efforts toward their control and direction. 
In other words, there are more social problems and 
more possibilities for their solution. This shift of 
activity toward social problems is to be noted in 
anthropology and history, disciplines where it would 
be least expected. The anthropologists contribute to 
the present-day study of race and the relation of 
culture to personality. The historians are bringing 
history closer and eloser to date, while some are even 
making contemporary investigations. A line of 
demarcation based on time between history and the 
other social sciences is becoming less easily ascertain- 
able. This urgent need for guidance on the modern 
social questions of policy has been accompanied in 
this country by grants of funds for their scientific 
study on the part of private foundations and on the 
part of government. Such funds have had an ex- 


traordinary stimulating effect. An illustration is the 
great volume of research activity among rural sociolo- 
gists and agricultural economists fostered by grants 
of money from Congress. 
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Seience grows not only because of the demand for 
knowledge, but also because it has the equipment with 
which to make the pursuit. Cytology rests upon the 
use of the microscope. The technique of handling 
time series of economic data has made possible a 
great deal of research activity on economic and busi- 
ness trends. The lack of capacity to deal scientifi- 
cally with material has not, however, been so much 
of a hindrance to activity as it has to successful 
achievement. Thus primitive peoples were very 
active in studying and practising medicine, but ac- 
complished little, and modern peoples have been 
greatly concerned with race relations, but their scien- 
tifie accomplishments in this field have been few. 

But certainly one of the reasons for the increasing 
research in contemporary problems is the greater 
facility for dealing with them. Records and measure- 
ments are in general better the more recent the phe- 
nomena are. For we have been improving the collec- 
tion of data. Thus weekly index numbers of prices 
are very recent, and only in 1930 was there a census 
of the distribution of goods. On contemporary ques- 
tions, it is also possible sometimes for an investigator 
to make his own collections of data, which ean not be 
done so well for the past. 


RECESSIONS 


The discussion thus far has been largely concerned 
with the great expansion of social science, and one 
might well ask the question, Have there been no reces- 
sions? Unquestioned recessions are not easily found. 
There have been shifts of interest, but in these cases 
there may have been no actual decline, only a per- 
centage decline. Thus in the case of biological sociol- 
ogy there seems to be a smaller percentage of sociolo- 
gists with major interests in this field than formerly, 
despite a very appreciable interest in eugenics. The 
causes of this possible decline may be altogether spe- 
cial, namely, the natural ebb of an over-expanded 
interest in Darwinian biology, and the very great 
rise of interest in culture, which has caused consider- 
able modification in the claims of social biology. 
There are also special reasons why there has been a 
shift of emphasis in political science away from the 
legal approach. But the decline of emphasis in eco- 
nomie “theory,” in systematic treatises in sociology 
and in the history of political doctrines is due to the 
same general cause, previously referred to. Changes 
in emphasis are occurring continuously in matters of 
contemporary social questions. Thus the world war 
brought renewed interest in international relations 
and in population questions, and as proportionately 
more attention is given to these less is devoted to 
other problems, such as certain socio-religious ques- 
tions, slavery or immigration. 
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BOUNDARIES 


The trend toward specialization and that toward 
the solution of practical problems are at times in 
conflict. The conflict lies in the fact that the fields 
of specialization do not synchronize with the cireum- 
ference of social problems. Thus there is no field in 
economics that completely covers the labor problem, 
yet most of the research workers in this problem are 
trained in economics. The differentiation of a social 
science based wholly on the study of modern social 
problems would be different from the differentiation 
of a social science that was never concerned with 
practical questions. Attempts have been made at 
various times to organize a body of scientific knowl- 
edge in social science with little consideration of 
practical problems, and the result has been a set of 
abstract formulations, quite unrealistic. The actual 
development is a compromise between these trends. 
The influence of the reality of present issues is fore- 
ing revisions of so-called “pure” sociology. The con- 
cepts of “pure” and “applied” science were borrowed 
from natural science, where a body of “pure” science 
is worked out and “applied.” The flow is from the 
“pure” to “applied,” though there are some counter 
movements. But in social science the usefulness of 
this differentiation may be questioned. The flow is 
perhaps more from the “applied” to the “pure,” 
that is, from those practical problems which are 
analogous to the field of “applied” science, to the 
systematic body of knowledge which is analogous to 
the field of “pure” science. 

But whatever may be the effect of practical prob- 
lems on the growth of social science, during the past 
decade the study has tended to break down the bar- 
riers between the various social sciences. A student 
of crime must cross many boundary lines to search 
in the fields of biology, psychology, law, economies, 
psychiatry and sociology for the answers to the ques- 
tions he seeks. There is thus a trend toward fluidity 
in boundary lines, so much so sometimes as to almost 
undo the effects of previous differentiation. For in- 
stance, it has been said that in the future all econom- 
ics will be political economy. This result is expected 
because of the increasing partnership between indus- 
try and government. 

Tendencies in human affairs are often accompanied 
by counter tendencies. It may be asked therefore 
whether boundary lines in the social sciences are 
tending to become less fluid. I think so, partieu- 
larly between the scientific part of social science and 
the intellectual undertakings that are not especially 
concerned with scientific research, such as ethics, phi- 
losophy and literature. In earlier times the social 
sciences and the humanities were not separated. 
Philosophy and sociology were undifferentiated. The 
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_ literary essay was not distinct from politica] Science 


But soon this differentiation took place, yielding Spe. 
cialization in journals, in professorships and jy 
national associations. Nevertheless, much Writing jy 
social science, both in articles and in books, jg {jj 
an undifferentiated mixture of attempts to persuade, 
to entertain, to interpret meanings, to be literary, 
to discuss ideas and to express one’s beliefs anj 
prejudices as well as to draw reliable conclusions 
from data. But a volume of writing known as goeja] 
science research, which is concerned only with pre. 
senting the new knowledge and the method whereby 
it was discovered from data, has become very large 
in amount. This type of writing is sometimes slight. 
ingly called “fact-finding.” It is becoming quite 
sharply distinguished from journalism, propaganda, 
ethics, philosophy or essays. Between research and 
these other types of intellectual display the boundary 
lines are becoming more rigid. 

The splitting off of other types of writing from 
the presentation of research is resented by many, 
especially by those who like to influence others and 
to interpret meanings. But the further erection of 
barriers between the exposition of research and other 
types of writing in no way diminishes the activity of 
those who wish to discuss meanings and ideas. Nor 
is there any invidious comparison as to the value to 
society of scientific writing and of other types of 
intellectual writing. Who can say which is of more 
value? 

We conclude, therefore, that the barriers between 
the different social sciences are becoming weakened, 
but the barriers between scientific writing and other 
kinds are becoming strengthened. 


METHOD 


This divorcing of other types of writing from social 


research is not so much a separation of subject- 


matter as of method. The method of the essayist is 
different from that of the scientist. This divorcing 
of social science from other than the scientific sug- 
gests a possible restriction of method rather than an 
expansion and differentiation, as was the case with 
the subject-matter. The long discussions of method- 
ology in sociology have given way to consideration 
of techniques of investigation. It seems obvious that 
the methods of intellectual activity in general ar 
more varied than those specifically concerned with 


~ seience, at least that part of scientific work that 


draws conclusions from data, which is the portiou 
that usually finds publication. Scientific verification 
restricts intellectual activities to the evidence and 
limits the mental associations that are dictated by 
emotion, which form such an attractive part of less 
restricted intellectual work. Of course the first phase 
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of seientifie work, namely, originating the idea, devel- 
oping the “hunch” and formulating the hypothesis, 
is a much less restricted intellectual activity than the 
verification, and permits of the greatest freedom of 
association of ideas, emotional or otherwise. But 
this phase does not become a part of the literature. 
So we say, then, splitting off of social research from 
other types of writing has meant a reduction in the 
variety of methodology. 

Indeed, there has been increasing reliance upon the 
historical, deseriptive and statistical methods to the 
exelusion of others. It may be well to exemplify by 
reference to some of the social sciences. In ethnology 
the rise of the historical method since the beginning 
of the century has been quite phenomenal. This 
method in ethnology arose as a protest against the 
various attempts to explain cultural phenomena in 
terms of biology, race, instinets and climate. Within 
more recent years there is said to have been something 
of a reaction away from the historical method in 
anthropology, as it was practised, in favor of a func- 
tional approach. But indeed a functional account 
actually is, if done well, an extension of the historical 
or descriptive method into the new fields of meanings 
and functions. 

In economies, the recent interest in institutionalism 
really means a use of the historical or descriptive 
method. The method is somewhat in contrast to the 
methodology of so-called economic “theory,” which 
was observational analysis of complex relationships 
of the important concepts. These observations, how- 
ever, did not rest on strictly inductive work, but were 
hased upon abstracted situations. It was a short-cut 
method of dealing with the “Gestalt,” and got very 
good approximate results. More recently “economic 
theory” has been supplemented by the statistical tech- 
nique, 

In sociology the historical method has not been so 
extensively used as has the descriptive, the chief 
method of contemporary social investigations and 
surveys. The historical method in sociology is found 
particularly useful, as in anthropology, in explaining 
phenomena in terms of culture, as in contrast to sup- 
posed explanations in terms of psychology of races. 
It is also an aid in the determination of the psycho- 
logical factors. The ease-study method, when prop- 
erly pursued, is an attempt to get at behavior by 
the historical method. Studies of social change rely 
also on the historical method. 

Fe mi method in the social sciences is of 
Pe pe: than merely the history of single events. 
wlatinal e history of relationships, and, when these 
“a Ips are suceessive, of processes. To describe 

events of the past, though difficult enough in some 
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instances, is much more simple than to describe accu- 
rately processes and relationships. LHarly writers in 
social science were concerned a great deal with de- 
seribing what they called social processes. But soon 
it was found that further detailed descriptive work 
was needed. So there followed this increase in the 
use of the historical method. 


TECHNIQUES 


The demand for more reality in the generalization 
of processes and relationships in the historical and 
descriptive methods has led to an increasing use of 
statistics. An illustration of this is the necessity for 
quite exact accounts of the process of business flue- 
tuation. No description in loose terms will meet the 
requirements, which in this case are no less than the 
necessity of predicting the booms and depressions. 
All the evidence shows great extension of statistics 
during the period under review, particularly during 
and since the world war. 

The in¢reasing use of statistics has come about 
partly through the better provisions made for collect- 
ing them. The usefulness of statistics was very 
apparent during the war, when the production of 
industry had to be adapted very closely to the war- 
time needs, felt both by the government and business. 
It is said that those countries that have dictators find 
a greater need for statistics because of the planning 
and control involved in these recent dictatorships. 
Thus Italy and Russia have surprisingly good statis- 
tics. In the United States the coordinated effort of 
the New Deal to pull out of the great depression of 
the early 1930s called for more statistics. Particu- 
larly has this been true of the National Recovery 
Administration and of the Agricultural Adjustment 
Act. The monetary program rests also on the more 
exact measurement of statistics and the frequent re- 
porting of them. 

The wealth of the nation has also been a factor in 
the growth of statistics. The collection of statistics 
and their manipulation are costly to government, to 
business and to private bureaus and universities. 

It should also be mentioned that invention within 
the field of statistics has produced new useful for- 
mulae that are especially adapted to the social sci- 
ences. This is true of index numbers, measurement 
of trends, correlation and contingency coefficients, 
seales for measuring social attitudes, equations of 
curvilinear relationships, methods of holding variables 
constant. These new developments have aided in the 
analysis of social phenomena. 

Previously it was argued that the subject-matter 
of social science had undergone expansion and dif- 
ferentiation but not its methodology. But there has 
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undoubtedly been a multiplication of techniques, as 
has just been noted in the case of statistics. Similar 
expansion and differentiation also characterize the 
historical and descriptive methods. 

The extension in the use of statistics has been most 
wide-spread in economics. There is of course much 
analysis and history in economics that is not very 
amenable to the statistical technique. But even in 
the field of economic theory there has recently been 
an increased use of statistics. One journal has been 
founded devoted solely to the application of this 
method to economic theory. 

Less of the subject-matter of sociology than of 
economics has been found suited to statistical tech- 
niques. About one half of the social research in 
sociology uses the statistical method. 

Of all the great social sciences, political science is 
the one where statistics has found least use. The 
descriptions of governments and their functions and 
laws call for few statistics. Some use has been made 
of the quantitative method in studying election re- 
turns; and no doubt as the role of quasi-governmental 
institutions of an economic or social nature become 
more and more the object of study, statistics will be 
needed. 

At one time statisticians were a special group more 
or less apart from sociologists, political scientists and 
economists, and, along with these groups, were organ- 
ized in a great national association. But now the 
economie association and the sociological society have 
large numbers of statisticians in them, and many of 
the articles in their journals deal with statistics. The 
original function of the American Statistical Asso- 
ciation has thus in part been lost, and new ones 
developed. Statisticians therefore are becoming less 
differentiated from the other great social science 
groups, a reverse of the differentiating process. 

Statistics as a method is important because it is 
the nearest parallel in the social sciences to the labo- 
ratory or experimental method. The essence of these 
methods is the holding of factors constant, so that 
the effect of the variation of a single factor may be 
seen. Statistics has a number of devices that do this 
very well, better by far than most of the other 
methods. 


THE EVOLUTION OF A SCIENCE 


Finally, there remains one other way of looking at' 
trends in social science. Oftentimes the process of 
development of a young science as time goes on is 
one from theory to verification, very much as is the 
development of a single piece of research. In the 
early stages a young science is supposed to be specu- 
lative, theoretical, concerned with concepts, explora- 
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tion, and abundantly intellectual. A scientist looks 
over the field and busies himself with pointing ¢,, 
the significant, advising what ought to be done, ay, 
engages in the work of classification. He is looking 
for guiding principles around which to organize }j, 
material. There is a breadth and eatholicity aboy; 
his scientific endeavors and his vision, 

Later as some of this preliminary work reach 
a point where there is much waste in dialectic », 
where diminishing returns set in, then verification 
stressed.- The emphasis then is on checking the specy. 
lations and hypotheses. The search is for more exact. 
ness, and for greater reliability of the supposed 
knowledge. The checking is not so much by criticisy 
and debate as by evidence and data. Intellectya) 
processes are more disciplined by the restrictions 
ealled for in verification. 

There are many individuals who regret such transi. 
tions in the growth of a science. They miss the dis. 
cussion, the exploring, the debate about concepts, the 
apparent lack of appreciation of values, and puar- 
ticularly the unrestricted play of ideas which chara- 
terized the earlier phase. I doubt, however, whether 
there is much less of this type of intellectual work 
taking place. It is rather not so customary to print 
it. The demand is to restrict publication more and 
more in scientific journals at any rate to the presen- 
tation of research that has been tested by data and 
found to be reliable. The exploratory work, the dis- 
cussion of concepts and the building of theories seems 
to go on in the initiating of research; but these 
initiatory steps do not find publication until the ven- 
fying process has been done. 

It is not at all clear that a science must inevitably 
develop over the years in such a sequence, that 1s, 
must go through this theoretical stage before reaching 
a verification stage. Presumably a science might 
profit from the mistakes of the past and proceed ai 
once to the emphasis upon verification and reliability. 
But few of the social sciences have so profited from 
the past of other sciences, unless it be statistics. Cer 
tainly sociology, political science, anthropology a‘ 
economies went through something like the first pha» 
of observation, classification and theory. Perbap 
economies pulled away first, followed by anthropol- 
ogy, political science and sociology. At any mle 
during the period being reviewed, there is everywhet 
increasing emphasis on reliability of knowledge. The 
greatest obstacles to the development of seience in the 
social field are complexity of the factors and the 
distorting influence of bias. These are formidable, 
but certainly the trends of the present century 4 
most encouraging, and we may look forward, becaust 
of social science, to a greater control by man of his 
social environment. 
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ROY LEE MOODIE 


Dr. Roy Lee Moonie, anatomist and paleontologist, 
died on February 16 at the Hollywood Hospital, Los 
Angeles. 

Dr. Moodie was born on July 30, 1880, in Bowling 
Green, Kentucky. Receiving his early university 
training in the University of Kansas, his doctor’s 
degree from the University of Chicago, he associated 
himself in his early life with the science faculties of 
leading midwestern colleges and universities, where he 
devoted his special talents to teaching and research. 
For many years he directed his interests to the study 
of the problems of paleopathology, a subject dealing 
with the ancient evidence of disease in man and ani- 
mals, and a department of endeavor in which he stood 
preeminent. 

Dr. Moodie came to Los Angeles in 1923 from the 
department of anatomy in the University of Illinois, 
where he had been associated for several years. In 
his work in paleontology he had become especially 
attracted by the exceptional opportunity presented by 
the Rancho La Brea Collection of Pleistocene Fossils 
in the Los Angeles Museum, with which institution he 
has been continuously connected, since his arrival in 
California as a research associate, serving under the 
patronage of the Welleome Research Institution of 
London, England, as well as being connected, for a 
time, as professor of paleontology in the College of 

Dentistry of the University of Southern California. 

A tireless and produetive research student in a rare 
and difficult field of study, his bibliography of im- 
portant contributions to the natural sciences would 
far exceed a hundred titles, the best known, perhaps, 
being his monograph of the “Coal Measure Amphibia” 


(1916); “Studies in the Paleopathology of Ancient: 


Egypt” (1921), being a memorial volume prepared 
by Dr. Moodie for Lady Ruffer and dedicated to Pro- 
fessor Mare Armand Ruffer; “The Antiquity of Dis- 
ease” (1923); “Study of the Ancient Evidence of 
Disease” (1923). Only a few days prior to his un- 
timely death he had completed, ready for publication 
by the Welleome Historical Medical Museum, of which 
he was paleopathologist, his monumental work of 
three large volumes on the “Paleopathology of the 
California Saber-tooth; and other Felidae,” largely 
based on material in the Los Angeles Museum collec- 
tions.—W. A. B. 


MEMORIALS 


Tue plans of the International Edison Foundation 
for the erection of a memorial to Thomas Alva Edison 
on Eagle Rock, West Orange, which juts out from the 
Orange Mountains and overlooks the greater part of 
the lower Hudson Valley, are reported to have been 
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approved by his family. The plans call for a marble 
obelisk 350 feet in height, which tapers off into the 
outline of two hands holding an incandescent electric 
light globe. At the base of the obelisk is to be a 
bronze statue of Edison. The architects are John B. 
Peterkin and Hugh A. Kelly. Charles Keck is the 
sculptor. Behind the tower there is to be a land- 
seaped park. The project includes a permanent rest- 
ing place for the body of the inventor, which is now 
in a temporary grave in Rosedale Cemetery, West 
Orange. Although final decision has not yet been 
made by the foundation, its officers recently an- 
nounced that the plans of Keck, Peterkin and Kelly 
were being favorably considered. Funds for the 
project, for which $2,000,000 are required, will be 
raised by subscription. 


Because of the depression and the consequent diffi- 
eulty of collecting funds, plans for the erection of a 
memorial in memory of the late Professor Stephen 
Moulton Babcock, of the University of Wisconsin, 
have been changed. Instead of the statue, whatever 
funds are collected will be used for a bronze plaque 
to be placed on the campus of the Agricultural Col- 
lege. Lorado Taft will be commissioned to design 
the plaque. More than 200 contributions from indi- 
viduals and firms in Wisconsin and throughout the 
nation have been made to the fund during the past 
two years. Dr. E. H. Farrington, emeritus professor 
of dairy husbandry, is secretary-treasurer of the fund. 


THE Olive M. Lammert Laboratories in the Sanders 
Chemical Laboratory of Vassar College were dedicated 
in February to the memory of the late Professor Olive 
M. Lammert in the presence of many of her former 
colleagues and students. President MacCracken spoke 
briefly of Professor Lammert’s attainments as a 
scholar. He also announced the gift by two of her 
former students, Elizabeth Travers Palmer and Isabel 
Mills, of a bookease for these laboratories and of 
a book-plate for books from Professor Lammert’s li- 
brary and such others as shall be added from time to 
time by her friends. These books will form a library 
for collateral reading for students in the field of phys- 
ical chemistry. There followed the unveiling of a 
bronze tablet, the inscription of which concludes with 
the words “Her brilliant joyous teaching was an in- 
spiration.” 

ViscounT FaLMourH presented on January 18 to 
the Institution of Electrical Engineers a copy of Sir 
William Orpen’s painting of the late Sir Charles 
Parsons. 

RECENT DEATHS 

Dr. Aucustus Trowsrince, professor of physics 

and since 1928 dean of the Graduate School of Prince- 
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ton University, died on March 14 at the age of sixty- 
four years. 


Dr. Francis PRESTON VENABLE, professor of chem- 
istry emeritus at the University of North Carolina and 
president of the university from 1900 to 1914, died on 
March 18, in his seventy-eighth year. 


Dr. Omar E. LowMAN, a member of the department 
of chemistry at the Iowa State College for the last ten 
years, died on February 10 in his forty-eighth year. 


W. D’Arcy Ryan, head of the illuminating labora- 
tory of the General Electrie Company, died on March 
14, at the age of sixty-four years. 


Dr. FREDERIC SHEPARD DENNIS, professor emeritus — 


of clinical surgery at the Cornell University Medical 
College, died on March 8. He was in his eighty-fourth 
year. 


Dr. Roger S. Morris, head of the medical depart- 
ment of the College of Medicine of the University of 
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Cincinnati, died on March 2 at the age of fifty-< 
years. 


Dr. Davipson Buack, professor of anatomy at the 
Peiping Union Medieal College from 1919 to 192) 
when he was appointed to the chair of anatomy ol 
made honorary director of the Cenozoic research lab. 
oratory of the National Geological Survey in China, 
died on March 15, at the age of forty-nine years, He 
had been working in the laboratory of the Peiping 
Union Medical College of the Rockefeller Foundatio, 


Proressor W. HARDWICK, emeritus professor of 
mining in the University of Sheffield, past-presidey: 
of the Midland Institute of Mining, Civil and Mechap. 
ical Engineers, died on January 24, aged seventy. 
three years. 


PROFESSOR FRANCIS LLEWELLYN GRIFFITH, professoy 
emeritus of Egyptology at University College, Lon. 
don, died on March 14, at the age of seventy-two 
years. 


SCIENTIFIC EVENTS 


THE KING OF THE BELGIANS AND 
PROGRESSIVE SCIENCE 


THE following account of the service to science of 
the late King of the Belgians is given in Nature: 


A great figure of the War has passed away with the 
death, on February 17, of Albert I, King of the Belgians, 
at the early age of fifty-eight years. For nearly twenty- 
five years he guided his people faithfully, carrying them 
with him through the War years, urging them on and 
directing their progress during the not less uncertain 
years following the Peace of Versailles. His work in the 
political field has been set forth in many places. We are 
concerned here with his interest in science and scientific 
research, of which he was a convincing advocate. He 
played an active part in the development of scientific in- 
stitutions in Belgium. The protection of flora and fauna, 
particularly of tropical regions, early attracted his atten- 
tion, and in 1909, after a visit to the Congo, he put for- 
ward a plea for protective measures which culminated 
with the creation, in 1929, of the Pare National Albert, 
a nature reserve of nearly 1,400 square miles. So recently 
as 1932, King Albert visited the Kivu Park with Pro- 
fessor V. Van Straelen in order to see for himself the 
effectiveness of the protective measures. 

King Albert’s name will also be associated with the 
‘*Fonds national de la recherche scientifique?’ in Bel- 
gium. Speaking at the one hundred and tenth anniver- 
sary of the well-known Cockerill iron and steel works at 
Seraing in the autumn of 1927, the king declared em- 
phatically that pure science is indispensable to industry, 
and that the nation which neglects science and the savant 
is marked for decadence. The appeal had an immediate 
effect. A great gathering was held at the Palais des 
Académies, Brussels, which was attended by the king, 


ministers of state, and representatives of industry, finance, 
polities, science and the universities. Again King Albert 
made a powerful plea for science, poor herself but the 
creator of riches, for security and independence for scien- 
tific workers in order that they might devote themselves 
entirely to their studies; then he announced the creation 
of the ‘‘ Fonds national,’’ to which he invited industrial 
and financial interests to contribute. King Albert was 
well known in Great Britain, and on a recent visit, his 
enthusiasm for scientific research led him to spend an 
afternoon examining the treasures of the Royal Institu- 
tion, after which he enjoyed a ‘‘ laboratory’? tea with Sir 
William Bragg and members of the staff, and watched 
some experiments with liquid air in illustration of ‘he 
late Sir James Dewar’s work. 


EXPLORATION OF THE ANTARCTIC 

A sPECIAL correspondent from London reports ‘0 
the Herald-Tribune that a British expedition to the 
Antaretie will start next autumn, under the leader 
ship of John R. Rymill, who was a member of tle 
British Arctic Air Route Expedition, to explo 
Graham Land and the waters around Luitpold Lan! 
and Chareot Land. 

Sir Hubert Wilkins flew over this area in 192. 
As a result of his reports it has been generally 3 
sumed that Graham Land is not a peninsula but * 
island, but visibility from the air in the Antaretit 
is very deceptive. According to the correspondetl, 
Rymill thinks that there is still doubt as to whether 
Graham Land is an island, and it will be one of the 
objects of his expedition to clarify this point. It* 
also believed that there are two channels leading ") 
through Luitpold Land, but owing to the difficulty 
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of distinguishing iee and land from the air, the exis- 
ence of these channels still awaits confirmation. 

The expedition will be equipped with an airplane. 
It is intended that the machine and erates of equip- 
ment will be taken in the Discovery II from either 
Stanley or South Georgia to Deception Island next 
December. Apart from this the Discovery II will 
not be used by the expedition, which is to purchase a 
suitable vessel. 

According to present plans, the expedition will 
leave for Graham Land at the end of the summer. 
The examination of the coastal area mentioned may 
supply the answer to the old question as to whether 
the Antarctic is one or two continents. 

Support of the British Government to the extent 
of £10,000 has been promised by the Discovery Com- 
mittee, and a contribution of £1,000 is being made 
by the Royal Geographical Society. 

While not taking any part in the organization of 
the expedition, the committee is interested in every- 
thing relating to whaling and hydrographic research, 
as any information gained by the expedition regard- 
ing the habits and food of whales in the Antarctic 
areas will be of great value to the whaling industry. 

It is stated that Rymill is regarded as an excellent 
leader, and a worthy follower of Scott and Shackle- 
ton. He took over the leadership of the British 
Arctic Air Route expedition when H. G. Watkins, 
the English explorer, was drowned when the Eskimo 
kayak from which he was seal fishing, overturned off 
the coast of Greenland on August 20, 1932. 


EXCAVATIONS IN PALESTINE BY GREAT 
BRITAIN AND THE UNITED STATES 


Dr. George Grant MacCurpy, of Yale University, 
director of the Ameriean School of Prehistoric Re- 
search, has announeed that the seventh and final sea- 
son of joint exeavations in the Valley of the Caves at 
the western foot of Mount Carmel by the American 
School and the British Sehool of Archeology in Jeru- 
salem is to begin this month, with Miss Dorothy Gar- 
rod, of the British School, in charge. Dr. MacCurdy 
reported the opening in the British Museum of an ex- 
hibition of the important Palestinian prehistoric re- 
mains resulting from six expeditions condueted jointly 
by the Ameriean and British Schools. Miss Garrod 
conducted five of these expeditions; Mr. Theodore D. 
McCown, of the American School, had charge of one. 

The specimens exhibited come from a group of three 
caves in the Wady-Mughara (Valley of the Caves) at 
the western foot of Mount Carmel, twelve miles south 
of Haifa, and looking over the Plain of Sharon to the 
sea. There are also exhibited rare specimens from the 
Cave of Kebara, some ten miles south of the Wady- 
Mughara group. 

A composite section of the three Wady-Mughara 
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caves represents at least thirteen culture levels, be- 
ginning with the Lower Paleolithic of the Mindel-Riss 
Interglacial Epoch and ending in historic time: Taya- 
cian, Upper Acheulian, Acheulio-Mousterian, Lower 
Mousterian, Upper Mousterian, Lower Aurignacian, 
Middle Aurignacian, Upper Aurignacian, Lower Na- 
tufian, Upper Natufian and Bronze Age to Recent. 
At least 100,000 years have elapsed since man in- 
habited the lowest relic-bearing level of this composite 
section. 

In addition to the cultural remains there are numer- 
ous skeletal remains of fossil man: a thigh bone of 
pre-Neandertal man, ten almost complete Neandertal 
skeletons and some sixty skeletons of the Natufian 
(Mesolithic) race. These Natufians were fond of or- 
naments, such as beads, pendants, ete. They seemed 
to have had the habit of removing the two front teeth 
before reaching the adult stage. Some of their bone 
sickle hafts were beautifully carved to represent ani- 
mal forms. They had apparently learned their first 
lessons in a simple form of agriculture, but had no 
domestic animals; neither had they learned the art of 
pottery making. It is expected that remains of a still 
older race may be found at the bottom of the Tabun 
cave, where digging from now until the first of July 
will be earried on. 

Coincident with the opening of the exhibition at the 
British Museum, Mr. McCown arranged a series of ex- 
hibits in the main hall of the Royal College of Sur- 
geons. This was also in connection with the annual 
Hunterian Festival, Austin Chamberlain being guest 
of honor at the dinner. Mr. McCown, who is on the 
faculty of the University of California, will remain 
for another year at least at the Royal College of Sur- 
geons, in order to complete for the two schools his 
study of the Neandertal skeletons. 


THE KILLCOHOOK MIGRATORY BIRD 
REFUGE 


By executive order of February 3, President Roose- 
velt established the Killeohook Migratory Bird Refuge 
on areas acquired by the War Department adjacent to 
Fort Mott, N. J. This, the latest of a series of invio- 
late sanctuaries for wild fowl established under au- 
thorization of the Migratory Bird Conservation Act of 
1929, and administered by the Bureau of Biological 
Survey, U. S. Department of Agriculture, is the first 
Federal migratory-bird refuge in New Jersey, and 
also the first in Delaware. 

The area of the new refuge embraces approximately 
1,440 acres nearly surrounding, but excluding, the 
Fort Mott Military Reservation and the adjacent 
Finns Point National Cemetery, both of which are in 
Salem County, New Jersey. The refuge itself, how- 
ever, by reason of the interstate boundary at this 
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point, is situated both in Salem County, New Jersey, 
and in Neweastle County, Delaware. 

Establishment of this refuge resulted from coopera- 
tion between the Department of Agriculture and the 
War Department. The tract embraces areas of land 
and water acquired by the War Department several 
years ago to be used as a place to deposit spoil being 
dredged from the channel of the Delaware River. 
Though the dredging operations will continue, the 
area of the refuge is so extensive that it will be at- 
tractive to migratory birds for many years. Most of 
it consists of water and marshland. Adjoining the 
marsh area at present is a very large pool of quiet 
water created by the construction of the Killeohook 
Dike and the Bulkhead Bar Dike, the former extend- 
ing down the Delaware River from a jetty light and 
the other eastward from the light. Within the limits 
of this pool, which constitutes nearly one third of the 
refuge, migratory birds congregate in great numbers, 
spring and fall. 

In addition to offering waterfowl a place to rest 
and feed, the new refuge is within the nesting range 
of the black duck. Paul G. Redington, chief of the 
Biological Survey, states that “It is anticipated that 
the area will not only prove to be a sanctuary for 
the waterfowl within an extensive region where there 
are now no refuges, but will also offer opportunity 
to rear more ducks than ever before by reason of the 
protection given. It should also serve to increase 
public interest in wild-fowl conservation by reason of 
its ready accessibility and because many motorists 
visit Fort Mott and the Finns Point National Ceme- 
tery.” 

THE LONGEVITY OF CHEMISTS 

THE eighty-seventh meeting of the American Chem- 
ical Society will be held at St. Petersburg, Florida, 
from March 25 to 30. In connection with this meeting 
the society has made public the results of a study 
made by Dr. Harrison Hale and Leslie Kyle, of the 
University of Arkansas, on the age of election and 
length of life of honorary members and presidents of 
the society. It is reported that of the fifty-nine chem- 
ists elected to honorary membership by the society, 
forty-two died at an average of 75.5 years. Some of 
those who lived longest began laboratory work as 
boys, and retained their devotion to chemistry until 
the last. The other seventeen are living. Their ages 
average 68.4 years. Presidents of the society survived 


to an average age of 73 years. Individual records fol-. 


low: 

Michael Eugene Chevreul, who died in 1889 at the age 
of 103, began work in a chemical laboratory in Paris at 
the age of seventeen years and taught until ten years 
before his death. Born at: Angers, France, in 1786, 
Chevreul was educated in Paris. He received an LL.D. 
from Harvard University, and was ninety-eight years old 
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when the suciety gave him an honorary membership whi 

leh 
he lived to enjoy for another five years, His hundredth 
birthday was publicly celebrated in Paris, 

Dr. Charles Frederick Chandler, called “* America’s 
first and most distinguished industrial chemist,” ;, an. 
other example. ile died at the age of eighty-ning years 
in 1925, some four years after he was elected to honorary 
membership. 

Ernest Solvay, of Belgium, noted for his ammoniy 
process for manufacturing soda, was eighty-two years old 
when he was elected to membership in 1920. He died jy 
1922. 

Ira Remsen, past president of the Johns Hopkins [yj 
versity and founder of the American Chemical Journal, 
was eighty years old when he was elected in 1926, fH. 
died one year later. 

William Crookes, who made the famous Crookes yaeuyn, 
tubes and started the world on the way toward the 
wonders of the x-ray, was elected in 1898 at the age of 
sixty-six years. He died in 1919, aged eighty-seven 
years. 

Edward William Morley, born at Newark, New Jersey, 
was elected in 1900 at the age of sixty-two years in recog. 
nition of his work in establishing the ratio of hydrogen 
and oxygen in water. 

Other honorary members, all elected in 1876, who lived 
to a ripe old age were: Marcellin Pierre Bertholet, died, 
1907, aged 80; Robert Wilhelm Bunsen, died, 1899, aged 
88; Stanislao Cannizzaro, died, 1910, aged 84; Jean 
Baptiste Andre Dumas, died, 1884, aged 84; Edward 
Frankland, died, 1899, aged 74; Alexander William Wil- 
liamson, died, 1904, aged 80; Friedrich Wohler, died, 
1882, aged 82. 

The average age of the fifty-nine honorary members at 
the time of election was 62 years. The average of those 
elected between 1876 and 1906 was 60 years. The aver- 
age of those elected between 1906 and 1927 was 64 years, 
having attained this honor later in life than scholars of 
the previous era. 

The ages of sixteen of the seventeen living honorary 
members are: Walther Nernst, 70; Marie Skladowska 
Curie, 67; Victor Grignard, 63; Paul Kestner, 70; Wil- 
liam Jackson Pope, 64; S. P. L. Sorensen, 66; Bohuslav 
Brauner, 79; Giuseppi Bruni, 61; Ernst Julius Cohen, 65; 
Frederick George Donnan, 64; James Colquhoun Irvine, 
57; William Lash Miller, 68; Ame Pictet, 77; Paul 
Sabatier, 80; Joji Sakurai, 76; Richard Willstiitter, 62. 
Of Frederic Swarts, elected in 1926 while at the Univer- 
sity of Ghent, the society has no record. 

Nernst, of the University of Berlin, Nobel laureate, 
is the youngest chemist to have been elected to honorary 
membership. He was elected in 1905, at the age of forty: 
one years. | 

Madame Curie, winner of the Nobel Prize for her work 
on radioactivity, was elected in 1910 at the age of forty- 
three years. Jacobus Hendrik van’t Hoff, the first Nobel 
Prize winner in chemistry; Henri Moissan, famed for his 
electric furnace; Svante Augustus Arrhenius, and Grg- 
nard, were all elected at the age of forty-six years. Mois 
san died in 1907, aged fifty-five years, and van’t Hoff in 
1908, aged fifty-six years. 
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SCIENTIFIC NOTES AND NEWS 


Tue seventy-sixth anniversary of the birth of Dr. 
Frank Leverett was celebrated in Ann Arbor, Michi- 
gan, on March 10. On this occasion a dinner was ten- 
dered by the faculties of the departments of geology, 
mineralogy and geography of the University of Mich- 
ivan, the State Geological Survey at Lansing, and the 
Geological Department of the State College at East 
Lansing. Dr. Leverett was for forty-three years gla- 
cial geologist on the staff of the U. S. Geological Sur- 
vey and for twenty years lecturer in glacial geology at 
the University of Michigan. 


Proressor P. A. M. Dirac, of the University of 
Cambridge, will be visiting professor of mathematical 
physies at the Institute for Advanced Study, Prince- 
ton, New Jersey, in the academic year 1934-1935. 


Sir JAMES JEANS, who has been visiting Florida, 
sailed for England on March 16. Sir James was re- 
cently elected president of the British Association for 
the Advancement of Science. 


THE following have been selected by the Council for 
election to the fellowship of the Royal Society, Lon- 
don: Mr. A. S. Besicoviteh, Caley lecturer in mathe- 
matics, University of Cambridge; Professor W. E. 
Curtis, professor of physics, Armstrong College; Dr. 
L. L. Fermor, director of the Geological Survey of 
India; Dr. P. Fildes, research bacteriologist, London 
Hospital; Dr. R. T. Grant, lecturer in eardiae pathol- 
ogy, University College Hospital Medical School; Mr. 
M. A. C. Hinton, deputy keeper of zoology, British 
Museum (Natural History); Dr. E. L. Hirst, senior 
lecturer in organic chemistry, Birmingham Univer- 
sity; Dr. E. L. Kennaway, director of research labora- 
tory, Cancer Hospital; Mr. A. G. M. Michell, consult- 
ing engineer, Melbourne; Professor W. A. Parks, pro- 
fessor of geology and head of the department of geol- 
ogy, University of Toronto; Professor H. Raistrick, 
professor of biochemistry, University of London; 
Professor A. O. Rankine, professor of physies, Im- 
perial College of Science; Lieutenant-Colonel R. B. S. 
Sewell, director of the Zoological Survey of India and 
chairman of Indian Museum, Caleutta; Professor S. 
Sugden, professor of physical chemistry, Birkbeck 
College; Mr. W. Taylor, mechanical engineer and 
managing director, Messrs. Taylor, Taylor and Hob- 
son, Limited, Leicester; Dr. H. H. Thomas, university 
lecturer in botany, University of Cambridge; The Rev. 
A. Young, mathematician, rector of Birdbrook, Essex. 


Tue Franequi Foundation of Belgium has awarded 
the “Franequi Prize” to Abbé Georges Lemaitre, pro- 
fessor of the theory of relativity and the history of 
physical and mathematical sciences of the University 
of Louvain. The Franequi Prize has an annual value 


of 500,000 Belgian frances (about $23,300 at present 
exchange rates). This prize is given annually to a 
Belgian who has made an important contribution to 
seience in such a way as to increase the international 
prestige of Belgium. Abbé Lemaitre has been lectur- 
ing in the United States. 


Nature reports that the British Institution of Naval 
Architects has awarded its gold medal for the year 
1933 to Eng.-Capt. S. R. Dight, for his paper on 
“Naval Water-Tube Boilers—Experiments and Shop 
Trials”; and the premium to Dr. George Hughes, of 
the William Froude Laboratory, for his paper on “The 
Effect of Wind on Ship Performance.” 


ArTHUR Currs WILLARD, acting dean of the College 
of Engineering of the University of Illinois, has been 
elected president of the university. He succeeds Dr. 
Harry Woodburn Chase, who resigned a year ago to 
become chancellor of New York University. Arthur 
H. Daniels, professor of philosophy and dean of the 
Graduate School, has been acting president. 


Dr. JoHN JAY KEEGAN was recently appointed 
chairman of the department of surgery at the Uni- 
versity of Nebraska School of Medicine, Omaha, to 
sueceed the late Dr. Byron B. Davis, and Dr. Rodney 
W. Bliss, acting chairman of the department of in- 
ternal medicine, to succeed Dr. Edson L. Bridges. 


Dr. Raymonp S. CrISPELL has been appointed asso- 
ciate professor of neuropsychiatry at the Duke Uni- 
versity School of Medicine and psychiatrist at the 
hospital. 


Dr. KENNETH TOMPKINS BAINBRIDGE, Guggenheim 
fellow at the University of Cambridge, has been ap- 
pointed assistant professor of physics at the Harvard 
Medical School. Dr. John Herbert Waite has been 
made clinical professor of ophthalmology. 


Dr. R. Stonevey, St. John’s College, and Dr. H. 
M. Taylor, Clare College, have been appointed uni- 
versity lecturers in the faculty of mathematics of the 
University of Cambridge for three years from October 
1 next. 


Dr. BertTHoLD Kuart, of Halle, has been appointed 
professor of zoology at the University of Hamburg. 


Tue British Privy Council, in pursuance of the 
pharmacy and poisons act, 1933, has nominated Sir 
Humphry D. Rolleston, Sir Maleolm Delevingne and 
James Andrew Gunn, professor of pharmacology at 
the University of Oxford, additional members of the 
council of the Pharmaceutical Society. 


Members of an Advisory Council to the Medical 
Section which is being established at British Indus- 
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tries House have been appointed as follows: Dr. 
Alfred Cox, Sir Crisp English, Mr. A. R. Melhuish 
and Dr. E. P. Poulton. 


Nature reports the following appointments in the 
British Colonial Agricultural Service: C. A. North- 
Coombes, to be agronomist, Department of Agricul- 
ture, Mauritius; C. J. Lewin, chief agriculturist, to 
be director of agriculture, Northern Rhodesia; Cap- 
tain J. P. A. Morris, deputy director of animal health, 
to be director of animal health, Northern Rhodesia. 


L. E. Cau, dean and director of Kansas State Col- 
lege and Experiment Station, has been granted leave 
of absence until June 30 to serve as head of the Fed- 
eral Land Bank of Wichita. Dr. W. E. Grimes, head 
of the department of agricultural economies, will serve 
as acting dean and director during his absence, and 
Harold Howe, associate professor of agricultural eco- 
nomics, as acting head of the department of agricul- 
tural economies. 


B. A. Kruxorr has returned from his fourth expe- 
dition into Brazilian Amazonia after an absence of 
about nine months, bringing with him a collection of 
more than fifteen thousand herbarium specimens and 
several thousand samples of Brazilian woods. The 
herbarium material will be distributed by the New 
York Botanical Garden, while the woods will be studied 
and distributed by the New York State College of 
Forestry. Mr. Krukoff made collections principally 
along the tributaries of the Purus and Jurura Rivers, 
near the boundary between Amazonas state and Acre 
territory, largely in regions never before visited by a 


botanist. 


Dr. S. F. Hitpesranp, senior ichthyologist of the 
U. S. Bureau of Fisheries, is in Puerto Rico engaged 
in eonducting a survey of the fish cultural possibilities 
of the island. On the occasion of his recent visit to 
the United States R. Menendez’ Ramos, commissioner 
of the department of agriculture and commerce of 
Puerto Rico, requested the assistance of the Bureau 
of Fisheries in assessing the possibilities of develop- 
ing trout culture in the high mountain streams and 
in several reservoirs of the northern watershed on 
the island, as well as the possibility of propagating 
and stocking the lower reaches of the streams with 
other food and game fishes. The Puerto Rican Gov- 
ernment is cooperating in the survey by defraying 
the field expense of the investigation, and the bureau 


is furnishing the services of the investigator. Dr. . 


Hildebrand has had experience with similar work in 
Venezuela, Costa Rica and Panama. 


Henry FIExD, assistant curator of physical anthro- 
pology at the Field Museum of Natural History, Chi- 
cago, plans to lead an anthropological expedition to 
the Near East for the museum. Mr. Field, who has 


SCIENCE 


Vou. 79, No, 2047 


been in England, left recently for Bagdad. He will 
make brief stops on the ways in Egypt and Jer. 
salem for certain preliminary work. The expedition 
will collect anthropological material for addition to 
the collections of the museum, and will make an an- 
thropometrie survey of the Kurd, Arab and Beduiy 
populations of Iraq and Persia. From Bagdad the 
expedition will proceed to the region near Mosul 
thence to Rowanduz to study reported caves with 
prehistoric rock drawings and inscriptions, and after. 
wards will go on to work at Tiflis, Teheran and 
Rhages. In June a visit may be made to the Caucasus 
region. Mr. Field plans to return to the Field My. 
seum about the end of July or early in August, 


A Grant of $25,000 for the establishment of a lab- 
oratory for research in experimental physics at the 
Carnegie Institute of Technology, to be presided over 
by Professor Otto Stern, formerly professor of theo. 
retical physics at Hamburg, and his co-worker, Pro. 
fessor I. Estermann, has been made by the Buhl Fou. 
dation. Professor Stern plans to make further 
studies of the structure of the atom by the use of 
molecular beams. 


Dr. Lay Martin, of Baltimore, has received a grant 
from the Committee on Scientifie Research of the 
American Medical Association to aid in the continua. 
tion of his work on the proteins and enzymes of the 
gastric juice. 

Dr. CHARLES CARPENTER, a graduate of Syracuse 
University and the Technische Hochschule, Darmstadt, 
Germany, has been awarded a du Pont industrial 
grant at the Carnegie Institute of Technology, where 
he will work with Dr. Ernst Berl, research professor 
of chemistry and formerly professor at Darmstadt, on 
an investigation of cellulose and its derivatives. 


Dr. Storr Taytor, David B. Jones professor 
of chemistry at Princeton University, gave on Mareli 
21 a lecture on “Heavy Hydrogen—a New Researeli 
Tool,” at the Franklin Institute, Philadelphia. 


Dr. P. Strona, professor of tropical medi- 
cine at Harvard University, delivered the guest lecture 
in medicine at the meeting of the Johns Hopkins Med- 
ieal Association in Baltimore on February 23. He 
spoke on “The Clinical and Public Health Aspects 0! 
American Onchocerciasis.” 


THE Thomas W. Salmon Memorial Lectures will be 
delivered this year by Dr. Charles Macfie Campbell, 
professor of psychiatry at the Harvard Medical 
School, Harvard University, and medical director of 
the Boston Psychopathic Hospital. The lectures will 
be given before the New York Academy of Medicine 
on April 13, 20 and 27. The subject will be “Trends 
in Psychiatry.” 
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Tue Smith-Reed-Russell Lecture for March at the 
School of Medicine, George Washington University, 
was recently given by Dr. John Wheeler, professor of 
ophthalmology at Columbia University and director 
of the Ophthalmological Institute. 


Dr. Irvine LANGMUIR will deliver the fourth lecture 
in a series sponsored by the Rensselaer Chapter of 
Sigma Xi this year. He will speak on “Some Recent 
Work with Oil Films.” On April 10 the fifth lecture 
in the series will be given by Dr. William J. Crozier, 
professor of general physiology at Harvard Univer- 
sity, on “Mechanism and Behavior.” The May meet- 
ing will be held about the middle of the month and will 
be addressed by Dr. Arthur B. Lamb, professor of 
chemistry and director of the Chemical Laboratories, 


Harvard University. 


Tue Advisory Council of the Milbank Memorial 
Fund held its twelfth annual meeting at the New York 
Academy of Medicine on March 15. The principal 
event of the meeting was the presentation by Dr. 
James Alexander Miller, president of the Association 
of Tubereulosis Clinies in greater New York, of a re- 
port on the work of the staff of the Milbank Founda- 
tion based on the results of the National Committee on 
the Cost of Medieal Care. The meeting concluded with 
a dinner, Dr. Livingston Farrand, chairman of the 
council, presiding as toastmaster. The speakers in- 
cluded Harry L. Hopkins, Federal Relief Adminis- 
trator; Dr. C.-E. A. Winslow, professor of public 
health at Yale University, and Dr. Henry E. Sigerist, 
director of the Institute of the History of Medicine 
at the Johns Hopkins University. 


A SUMMER meeting of the Botanical Society of 
America will be held at Berkeley, Calif., from June 
18 to 23, 1934, in econjunetion with the summer meet- 
ing of the American Association for the Advance- 
ment of Seienee. The program is being arranged by 
the secretary of the Pacifie Section, Professor Richard 
M. Holman, and applications for places on the pro- 
gram, accompanied by titles of the papers to be pre- 
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sented, should be sent to him at the department of 
botany, University of California, Berkeley, in time to 
arrive by May 1. Applications for places on the 
program will be received from non-members spon- 
sored by a member of the Botanical Society and from 
members of Section G of the American Association 
for the Advancement of Science. Another summer 
meeting of the society will be held from June 18 to 20, 
with headquarters at Toronto, Canada. The program, 
whieh is being arranged by Professor R. B. Thomson, 
of the University of Toronto, will consist of a short 
field trip near Toronto, one formal session and a 
two-day field trip by auto to the Bruce Peninsula of 
the Georgian Bay region of Ontario. 


THE eleventh symposium on colloid chemistry wil! 
be held at the University of Wisconsin from June 14 
to 16. Plans are being carried forward by Professor 
J. Howard Mathews, the local general chairman. En- 
tertainments will include an inspection trip through 
the new United States Forest Products Laboratory, a 
moonlight boat ride on Lake Mendota and a dinner in 
the Wiseonsin Memorial Union. 


THe North Texas Biological Society held its 
eleventh annual meeting at Texas Christian Univer- 
sity, Fort Worth, on March 3. The presidential ad- 
dress by Dr. Hardy A. Kemp, of Baylor Medica! 
College, Dallas, was upon “Ornithodorus turicata 
Duges: its Life History and its Réle in Relapsing 
Fever.” Professor A. O. Weese, of the University 
of Oklahoma, gave the guest address on “The Statis- 
tical Examination of Animal Populations.” 0. L. 
Killian, of the North Texas Agricultural College, was 
elected president for next year. 


THE seventh congress of the German Society for 
Investigation of the Circulation will be held at Bad 
Kissingen on April 16 and 17, when the subject for 
diseussion will be thrombosis and embolism, intro- 
duced by Professors L. Aschoff, of Freiburg; P. 
Morawitz, of Leipzig, and L. Nurnberger, of Halle. 
Professor E. Koch, Bad Nauheim, is secretary. 


DISCUSSION 


DO LIGHTNING RODS PREVENT 
LIGHTNING? 


Tue complete disagreement between Professor J. 
B. Whitehead? and Dr. M. G. Lloyd? as to the nature 
of the protection afforded by lightning rods revives 
4 controversy of long standing. \'The former believes 
that the main function of lightning rods is to pre- 
vent lightning, and the latter that the sole purpose 
of lightning rods is to protect a building in case a 
stroke oceurs.) While the second view appears to have 


Mc ember 1, 1933, p. 507. 
CIENCE, December 29, 1933, p. 603. 


been gaining ground in recent years the first view 
nevertheless continues to have many adherents, partly 
because pointed aerial terminals on lightning condue- 
tors have always been in general use, and, as the 
discharging action of points is a well-known property, 
it is natural to assume that the purpose of the points 
on the conductors is to dissipate quietly a part of a 
cloud’s charge and thus to prevent a lightning stroke. 
Grave doubt as to the effectiveness of points in this 
regard has, however, been caused by quantitative 
laboratory studies of the magnitude of discharge cur- 
rents from pointed conductors. It is a matter of 
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common knowledge, too, that structures provided with 
lightning conductors carrying pointed terminals aré 
frequently struck by lightning, and usually no dam- 
age results. It is perhaps less well known that in 
some parts of Europe pointed terminals are not used 
on lightning conductors which, none the less, are 
considered to provide good protection. 

I wish to point out that existing experimental data 
are not adequate to decide with certainty to what 
extent, if any, the presence of pointed. terminals on 
lightning conductors prevents lightning. Owing to 
unknown factors involved, one may not with confi- 
dence extend the results of experiments on point dis- 
charges done in a laboratory to the much larger 
potentials and distances involved in thunderbolts. 
We are in need of a continuous record of the current 
flowing from an actual pointed lightning rod during 
a storm, up to the moment when the rod is struck by 
a bolt, in order to ascertain whether the total quan- 
tity of electricity so discharged is at all comparable 
to the amount that flows during a lightning flash. 
Measurements of this character were attempted in 
England by T. W. Wormell,’ who found the total 
quantity of electricity discharged from a pointed wire 
elevated to a height of 8.3 meters during the passage 
of each of 61 storms in the neighborhood of his sta- 
tion, situated in an open field. Unfortunately no 
lightning flash occurred nearer than 0.5 kilometer 
from the station during any of the storms. The 
maximum quantity found for any one storm was 30 
millicoulombs, the average per storm being 2.9 milli- 
ecoulombs. This is a very small part of the total 
quantity which is discharged even during a single 
lightning flash, estimates of which lie between about 
10 and 1,000 coulombs. 

The initial rate at which the charge of a cloud is 
replenished, just after a lightning flash, has been 
found to be of the order of several amperes. If the 
points on lightning rods are to prevent the occur- 
3 rence of lightning, the rate of flow of electricity from 
— them must at least equal the rate of regeneration in 
as) the cloud or, in the case of the approach of a highly 
bs charged cloud, the points must be able to reduce by 
ae a considerable fraction the charge on the cloud during 
ie its time of approach. The silent discharge currents 
413 passing between a point and a nearby plane measure 
> only a few microamperes and for any given voltage 
fs diminish rapidly with increase of distance between the 
‘A point and plane. If, however, the current for each 
2 distance is measured when the potential has been 
raised up to the point of sparking, then it is found 
that this limiting current increases with increase of 
distance between the point and plane. Measurements 
recently made on this subject, using a rectified eur- 
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rent from a transformer with a positively charged 
pointed aluminum wire, 1 millimeter jn diameter 
gave the results shown in Table 1 for the currents 
flowing just before sparking took place. The spark. 
ing potential was much higher with a negatively 
than with a positively charged point, and the limiting 
current was over ten times as large for a plate dis 
tance of 5 em, the maximum that could be used with 
the voltage available. 


TABLE 1 
POSITIVE DISCHARGES 


Distance between 
point and 3 em Sem l0em l5em 
plane 


Spark voltage in kilo- 
volts 35.5 50.5 69.5 92.0 
Current just before 
spark in microam- ‘ 
peres 62 84 110 


The currents here given are far too small to have 
any noticeable effect on lightning discharges, but if 
the current continued to increase with sparking dis- 
tance at the rate indicated, then for sparks of one 
kilometer length its value would become eomparable 
to the rate of regeneration of the charge of a cloud. 
This ten-thousand-fold extrapolation of our data can 
not be made with any confidence, and a long exten- 
sion of observations such as those above is what is 
wanted. 

Under the influence of high voltages brush dis- 
charges form on blunt projections of conductors, and 
the currents from these may be of the same order of 
magnitude as those flowing under the same conditions 
from points. The equipment described above was 
used to find the currents flowing under like conditions 
both from a polished metal sphere 18 millimeters in 
diameter and from a sharp sewing needle, when at 
three different distances from a plane. Table 2 gives 
the negative currents obtained when a potential dif- 
ference of 75 kilovolts was employed throughout, the 
apparatus used not supplying enough voltage for 4 
sparking from the sphere at the larger distances. 


TABLE 2 
NEGATIVE CURRENTS IN MICROAMPERES 


Distance to plane 5 em 10 cm 15 em 
Needle point .............. 520 230 130 
Sphere . 470 130 50 


The two sets of currents are seen to be of the same 
order of magnitude, and while the current from the 
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reases relative to that from the needle with 


inereasing distance, this may arise from the fact that 


} at the two longer distances used the voltage employed 


was not much removed from that necessary to start 
the brush discharge from the sphere. The results 
show that it is not altogether improbable that a few 
blunt projections or knobs on a building may give 
rise to as large a discharge current as would flow 
from a sharp point under the same conditions. 

It is interesting to note in this connection that 
when a potential difference of seven million volts was 
developed between the two 15-foot spheres of the 
high voltage generator built by Compton and Van 
der Graaf, sparks over 20 feet long at an interval 
of less than a second passed between the spheres and 
to various parts of the building enclosing the appara- 
tus. Numerous brush discharges appeared on the 
spheres and on various portions of the building, but 
the combined eurrent from all these was insufficient 
to prevent a rapid building up of the potential to 
the sparking point, although the maximum rate at 
which the generator could deliver a charge was only 
about 2.7 milliamperes. 

In defense of lightning prevention by lightning 
rods it is sometimes alleged that experience shows that 
lightning actually strikes less frequently in cited 
localities after lightning rods have come into use 
than was the case previous to their introduction. As 
far as I know, such statements are based on the con- 
jecture of residents rather than on accurate statistics 
covering long periods of time, and, owing to the 
known irregularity in distribution and severity of 
thunder storms, evidence of this kind can scarcely 
carry much weight. We have, however, the recent 
statement by Professor Whitehead in the paper noted 
above that in a period of some 17 years no lightning 
holt has struck any of 61 trees which had been pro- 
vided with lightning conductors of his specification, 
although previous to the installation nine of the trees 
are known to have been struck. I am inclined to 
think that Professor Whitehead only meant to imply 
that none of the trees had been visibly injured during 
the period mentioned, since it is unlikely that they 
were under constant observation during all the storms 
that passed over them. Moreover, I gather from the 
description given that the upper terminal points on 
these conduetors were hidden by the foliage and were 
thus more or less completely shielded electrically by 
the latter. 

That the leaves and twigs on trees and bushes act 
as discharge points during the passage of electrified 
clouds is well known. B. F. J. Schonland‘ has mea- 
sured in Afriea the currents flowing from an insulated 
bush during the passage of many storms and obtained 
Values as high as 4.5 microamperes, although here 
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again lightning never struck near the station during 
any of the observations. Owing to the great number 
of such natural points in a wooded region, the total 
upward current flowing from them during a storm 
is correspondingly large, and yet trees in a forest 
are frequently struck. During a storm in Switzer- 
land the top of a whole forest was seen to take on a 
vivid glow, repeatedly, which increased in brilliance 
until a lightning bolt struck. Here myriads of leaves 
actually served as discharge points, and still the com- 
bined current from them all was unable to prevent 
the building up of charges in the clouds sufficient 
for lightning-bolts. The conductors on the top of 
the Washington Monument are provided with 200 
points, and the monument is struck not infrequently. 
Does the presence of three or four pointed terminals 
on the lightning conductors attached to a house or 
barn decrease appreciably the liability of its being 
struck? It may; but we do not know for certain. 
There is even a possibility that the chances of being 
struck are increased by such an equipment, owing to 
the long conducting path provided by the upward 
moving ions coming from the points. Such an action 
would be advantageous rather than otherwise in as- 
suring better protection to the parts of the building 
most distant from a lightning conductor. An inter- 
esting and valuable account of protection against 
lightning by O. S. Peters is given in Technological 
Paper No. 56 of the U. 8. Bureau of Standards, 1915. 


JOHN ZELENY 
YALE UNIVERSITY 


THE CASE OF DEUTERIUM 

BosweE ..: “But he is not restless.” JoHNson: “Sir, 
he is only locally at rest. A chymist is locally at 
rest; but his mind is hard at work.” These words 
describe the state we chemists have been in since the 
discovery of heavy hydrogen laid upon us the duty 
of giving it a proper name and symbol. A com- 
parable case, only a few years ago, was the discovery 
of the new planet, which was finally permitted to 
accept the name “Pluto.” To zoologists and botanists 
there is presented the undignified spectacle of squab- 
bling, or to put it more mildly, of vacillation, on the 
part of the chemical profession, in trying to make up 
their minds about what to call the most interesting 
element of recent years, and how to write its name in 
shorthand. Zoology and botany observe the rule of 
priority, that the name first given to a new animal or 
plant shall be accepted. There are some provisos that 
affect the working of this rule, but not its spirit. It 
would seem as if this simple principle, which is based 
upon courtesy as well as upon the desire for stability 
of nomenclature, is either unknown to chemists or is 
ignored by them. 

The writer does not especially admire “deuterium” 
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as a name, and would not select it for a scientific 
child, but he has not bothered to think up another, 
possibly better and maybe worse. Why should not 
deuterium be accepted, now that it has been chosen 
by the discoverers and has been used in print many 
times? There was no such wild nomenclatural furor 
a few years ago when Hevesy discovered a new 
element and patriotically called it “hafnium,” after 
the ancient name of his city. He might have decided 
upon “copenhagenium,” which would have been quite 
a strain. Urey, Brickwedde and Murphy would have 
been within their rights as discoverers if they had 
picked “newyorkium,” because “columbium” is occu- 
pied, at least in this country, or if in imitation of 
Hevesy they had gone back several centuries and 
selected “eboracum.” 

The ease of Mendelejeff and his three “eka-” ele- 
ments is not quite the same as that of deuterium and 
its discoverers. The elements of Mendelejeff had not 
been found and were perhaps merely fancy touches 
added to attract attention to his revolutionary idea, 
the Periodic Law. It is not on record that he claimed 
priority for his names when the predicted elements 
were finally discovered and patriotically called gal- 
lium, scandium and germanium. By the same token, 
although it may be convenient to call a still heavier 
isotope of hydrogen “tritium,” let us wait to hear 
from its discoverer before making a final decision. 

Is protium needed? Or will it be if we finally 
agree upon deuterium and perhaps tritium? They 
are all but names, and there seems to be no necessity, 
logical or otherwise, to discard an old name for a 
new, just because it is supposed to suggest a relation- 
ship to deuterium. Is it not enough that deuterium, 
after we have learned what it is supposed to suggest, 
calls to mind double-weight hydrogen? 

A further proof of the demoralization caused by 
heavy hydrogen is the endless debate about the proper 
symbols for protium, deuterium and eventually tri- 
tium. The writer can see no valid reason for aban- 
doning the time-honored custom of using one or two 
letters of its name as the symbol for an element. 
Common consent, and not priority, seems to govern 
here. There can be nothing simpler than “D” for 
deuterium, and it is already in use. H? is troublesome 
to the typist and to the typesetter, to say nothing 
of the confusion of the French chemist, who writes 
HO for water. One difficulty when setting type, as 
pointed out by an editor of long experience,) is that 
superscripts and subscripts are cast on full-sized 
bodies, so that it is not possible to set one above the 
other in proper horizontal alignment. This is shown 
on the last line of page 203 of Science for March 2, 
where the subseript 2 is far too low. On the fourth 
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line of the next page it is in its correct Position, 
because there is no superscript te force it down, i 
alternative often seen is to waste space thus: H?,0 

A recent suggestion to use a bold-faced 9 for 
deuterium would be anathema to the typist, wh, 
already has trouble enough with formulas in whic, 
Greek letters or special symbols are used. One ey 
imagine, also, the impatience of a lecturer at th 
blackboard, writing ordinary H’s, and trying to make 
convincing bold-faced ones, too. For his sake and thy 
typist’s, one can almost wish that tritium will not }) 
discovered, because Old English letters are ha) 
enough when they are printed. 

Already there is evidence of a tendency to see wha: 
happens if deuterium is put in place of hydrogen jy 
organic compounds. If this goes far enough, the 
chemist is confronted with the ghastly prospect of , 
new edition of “Beilstein” of colossal dimensions 
The burden of typing the manuscript, of setting the 
type and of correcting the proof will not be easy if 
there are to be innumerable superscripts in addit.on 
to the indispensable subscripts, or if two fonts of 
type must be drawn upon in setting each of hundreds 
or thousands of formulas. Surely this is an argu. 
ment for simplicity. Let us continue to use H as the 
symbol for the common old hydrogen we thought was 
the only kind all these years. This will also be for 
the benefit of the numerous public who ean say 
“H,O” as their one bit of chemical knowledge. When 
the third isotope is found will be time enough to 
discuss its symbol. 

C. E. Waters 

WASHINGTON, D. C. 


THE “FAT-METABOLISM” HORMONE AND 
HYPERGLYCEMIA 


In 1931 Anselmino and Hoffman’? obtained a 
fraction from the anterior pituitary which, when 
injected into rabbits, markedly increased the acetone 
bodies in the blood. Funk*-* showed that this peculiar 
“fat-metabolism” hormone is present in the urine 0! 
pregnancy and in normal urine. Funk obtains a0 
active fraction by precipitating the material in urine 
with benzoic acid, removing the latter (plus theelin ot 
male hormone, if present) with aleohol and extracting 
the residue with ammonium hydroxide. Katzmai 
and Doisy,® in preparing active extracts from the 
urine of pregnancy, use essentially the same method, 
except that acetone instead of alcohol is used to & 
tract the benzoic acid. The active material in the 
residue is extracted with water. In a subsequett 

1 Klin. Woch., 10: 2380, 1931. 

2 Klin. Woch., 10: 2383, 1931. 

3 Biochem. Jour., 26: 619, 1932. 


4 Proc. Am. Soc. Biol. Chem., 8: 43, 1933. 
5 Jour. Biol. Chem., 98: 739, 1932. 
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publication, Katzman and Doisy, using their method 
for getting the gonadotropic factor of pregnancy 
urine, and applying it to the urine of men, find that 
hyperglycemia is produced by these extracts. They 
make one change in their method of preparing the 
extract, which is not without significance when com- 
pared to the method used by Funk: instead of extract- 
ing the final residue with water they use dilute alkali 
(pH 8-9). 

The conclusion is pretty well forced upon one that 
Funk, on the one hand, and Katzman and Doisy, on 
the other, are dealing with one and the same sub- 
stance. Funk has confined himself to acetone pro- 
duction and Katzman and Doisy to sugar excretion. 
That the pituitary is involved in carbohydrate metabo- 
lism is indieated by the work of Houssay,’ Barnes* 
and others. Preliminary work, in which we prepared 
an extract according to Funk’s method, shows quite 
clearly that a marked hyperglycemia, comparable to 
that resulting from Doisy’s extracts, and a very defi- 
nite increase in acetone in the blood, can be produced. 


BENJAMIN Harrow 
THE City COLLEGE, COLLEGE OF THE 
Ciry or New 


THE USE OF SOLANUM INDICUM IN 
DIABETES! 


Ix 1927 Dr. Hugh M. Smith reported? that the 
fruit of a certain solanaceous plant growing wild in 
Siam, when taken orally by diabetics, had a marked 
influence on the sugar content of the urine. No blood 
sugar tests were made, and Dr. Smith suggested that 
the matter be more thoroughly investigated. Through 
the good offices of Dr. Smith, as well as Dr. A. G. 
Ellis, of the Roekefeller Foundation, the Siamese 
Ministry of Agriculture and others, supplies of the 
fruit were obtained from Siam from time to time and 
tested clinically. 

During the course of these studies two reports ap- 
peared, giving negative results following the adminis- 
tration of these fruits parenterally to animals? and 
orally to a very few patients.‘ 

Our first experiments were rather favorable. The 
blood sugar was lowered for a few days, after which 
the medicament had little or no effect. The question 
arose whether the potency had been reduced as a 
result of the drying and aging of the fruit incidental 


° Proc. Soc. Exp. Biol. and Med., 31: 315, 1933. 
‘ Endocrinology, 15: 511, 1931. 
‘ Endocrinology, 17: 522, 1933. 
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ri 66: 619, 1927. 
aa” L. Long and F. Bischoff, J. Pharmacol., 38: 313, 


Bulges Proc. Soe. Exp. Biol. and Med., 27: 
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to the long journey from Siam. Moreover, the fruit 
comprised two forms, one of which bears thorns, while 
the other does not. The latter, Solanum Sanitwongsei, 
was the form used by Long and Bischoff, and by 
Bulger, while the first shipment sent us by Dr. Smith 
consisted almost entirely of the thorned form. The 
ineonstaney of our results, therefore, might have been 
due to a varying mixture of the two forms. It was 
accordingly thought advisable to attempt to grow the 
thorned form and have it “pure” and fresh. Dr. 
Lela V. Barton, of the Boyce Thompson Institute for 
Plant Research, succeeded in growing several plants, 
which were identified as Solanum indicum by Dr. E. 
D. Merrill, of the New York Botanical Garden, where 
it was successfully grown but fruited so late that 
frost destroyed most of the fruit. Finally, Dr. T. B. 
McClelland, of the Puerto Rico Agricultural Experi- 
ment Station, Mayaguez, P. R., was successful in 
growing the plant and in shipping to New York at 
frequent intervals sufficient fruit for more extensive 
clinieal tests. 

The material was dried, ground and encapsulated. 
It was given to patients under a variety of conditions 
and in different dosages, with and without insulin. 
Since the results were negative, or at best inconstant, 
there is no need to report details. In a few instances 
the material seemed to replace a small amount of 
insulin, but in no case was such an effect permanent. 
The patients usually “felt better” during the treat- 
ment, but whether this was due to a psychic effect or 
to the influence of a glucoside of the digitalis series, 
which is present,> we do not know. 

In this study I have had the cooperation of a num- 
ber of clinicians who have tested the material on 
patients in their own practises and in the clinics of 
several hospitals. Among them are Drs. Reginald 
Fitz of Boston, Benjamin Eis and Lionel Rosenberg 
of Brooklyn, Sydney Gubin of Mt. Vernon, and P. J. 
R. Schmahl, Saul Ritter, A. S. Blumgarten, Harry 
D. Leinoff and the late S. Franklin Adams of New 
York. I am also grateful to Mr. A. Rosenthal, Miss 
R. Halpern and Drs. Merrill, McClelland and Barton. 


IsrAet S. KLEINER 
New YorK HOMEOPATHIC MEDICAL 
COLLEGE AND FLOWER HOSPITAL 


EXERGIC AND ENDERGIC REACTIONS 

Since my publication? of a note on “Exergic and 
Endergie Reactions,” my attention has been called to 
the prior use of the words exergie and endergic by 
Bergen Davis? in connection with nuclear transforma- 
tions. Although he apparently employed these terms 


5H. Tauber and I. S. Kleiner, Proceedings of the 
(In press. ) 


American Society of Biological Chemists. 
1 SCIENCE, 79: 84, 1934. 
2 Science, 76: 615, 1932. 
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to refer to the total energy involved in nuclear 
changes, and I employed them to refer to the free 
energy of chemical reactions, no confusion is likely 
to arise from these analogous and consistent applica- 
tions of these words. 

W. 


U. S. BuREAU oF STANDARDS 


THE EFFECTS OF CIGARETTE SMOKING 
UPON THE BLOOD SUGAR 
Our attention has been called to the faet that ob- 
servations similar to those published by us in ScrENcE, 


Vou. 79, No, 2047 


February 16, 1934, under the title “The Effects of 
Cigarette Smoking upon the Blood Sugar’ haye been 
reported previously by E. T. and §S. Lundberg jn One 
section of their general study of the interna] Seere. 
tions (Beitrag zur Kenntniss des Innersekretorischey 
Gleichgewichtsmechanismus, Acta medica seand, 
Suppl. 38, 1931). 
Our observations were made in 1932, We regret 
our oversight. 
Howarp W. Haacarp 
LEON A. GREENBERG 


SCIENTIFIC BOOKS 


THE LOWER EOCENE FLORA OF SOUTH- 
ERN ENGLAND! 


THE pyritized fruits and seeds found at Sheppey 
in the Thames estuary have been objects of interest 
for over two centuries. It was their apparently 
mature condition which led James Parsons in 1757 to 
controvert the ideas of John Woodward that Noah’s 
Flood had occurred in the spring of the year and to 
insist that this important event had taken place in 
the fall, since the fossil fruits are mature, which they 
could scarcely have been in the spring. 

Gideon Mantell also writes about Sheppey in his 
“Medals of Creation” and quaintly describes the out- 
crop and how to reach it conveniently from London. 
In 1840 James Seott Bowerbank published a work, 
“On the Fossil Fruits of the London Clay,” the eop- 
per plates for which were engraved by Sowerby, and 
this, which is practically the only previous scientific 
work on these objects, is a model of careful descrip- 
tion and illustration, such shortcomings as it has— 
and these are fairly numerous—being due to the lack 
of recent material for the purposes of comparison 
and correct botanical identification of the fossils. 

The authors of the present work have had long 
experience in this field of research and have spent 
seven years on the present undertaking. They have 
conceived their problem in a comprehensive way and 
discuss not merely botanical questions and methods 
of study, but the geology, distribution, origin, climatic 
inferences and other considerations to be derived 
from their study. 

It will be conceded, I think, that no previous work 
of a carpological nature has been as extensive or has 
been as well done, and the work is a mine of informa- 
tion not only ‘on the fruits and seeds of the London 
clay, but is similarly informative on the carpological 
nature of any flora, fossil or recent, which contains 


1‘*The London Clay Flora.’’ By Eleanor Mary Reid 
and Marjorie Elizabeth Jane Chandler. 4to, viii+561 
pp., 17tf., 33 pls. British Museum (Nat. Hist.) London, 
1933. 


considerable Indo-Malayan elements—information yo; 
to be found in works on systematie botany, nor to be 
obtained in any of the larger American herbaria, 
where little attention has been given to fruits and 
seeds and in which the collections are pitifully in. 
adequate. 

It is perhaps wise that the authors limit their ip- 
terest almost exclusively to the field in which they 
excel, but this results, to cite but a single instance, in 
only one American flora—that of the Brandon, Ver- 
mont, lignite, receiving consideration, whereas the 
exceedingly rich and varied Wilcox flora, which is in 
part at least the same age as the London clay 
(Ypresian) but is largely based upon foliar remains, 
is barely referred to, and is not taken into considers- 
tion in their generalizations. 

One of the most interesting results of this work is 
the very considerable number of extinct genera dis- 
closed. This has been suspected for a long while, but 
is something which it is not possible to demonstrate 
in fossil floras which are almost wholly foliar in 
character. 

Of the 234 named and satisfactorily identified spe- 
cies in the London clay flora, it is possible to refer 
almost all with a considerable degree of certainty to 
living families. However, many of the fossils show 
an emphasis or lack of emphasis of certain characters 
or have the family characters in different combina- 
tions than are exhibited in the still living genera, % 
that the authors quite rightly consider these to repre 
sent extinct genera. The families in which thes 
extinct genera belong and their number are well worth 
enumerating. 

There are one each in the families Juglandaceat, 
Urticaceae, Nymphaeaceae, Saxifragaceae, Hame- 
melidaceae, Linaceae, Meliaceae, Vitaceae, Tiliaceae, 
Stereuliaceae, Flacourtiaceae, Haloragaceae, 9° 
graceae, Myrtaceae, Boraginaceae and Solanaceae: 
two each in the Palmae, Burseraceae, Euphorbiaceae, 
Celastraceae, Nyssaceae and Sapotaceae; three each 
in the Lauraceae, Sapindaceae and Apocynaceae; 


yy 
| 
- 
£ 
"Ae 
| 
| 
“a 
4 


four each in the Menispermaceae, Anacardiaceae, 
Ieacinaceae, Lythraceae and Cornaceae; five in the 
Rutaceae and 5 of unknown relationship; making a 
total of 67. 

In addition to the 234 identified species there are 
3) additional of doubtful relationship or unnamed. 
Only one wood is named, and the description of the 
abundant woods in the clays is reserved for later 
publication. 

Bowerbank’s genus Petrophiloides (Juglandaceae) 
is fourd to belong to the same genus as the eastern 
Asiatie tree for which Siebold and Zuccarini proposed 
the term Platyearya, and as the evidence is conclusive 
and the former term is 3 years older it replaces the 
latter. Another of Bowerbank’s species, Cupressites 


| sulcatus, is found to belong to the genus Toona 


(Meliaceae), although living forms were not discov- 
ered until six years after the fossil species was 
described. 

The most prominent family is the Lauraceae with 
31 species; next the Ieacinaceae with 19, the Euphor- 
biaceae with 15, the palms with 14, Anacardiaceae 
and Anonaceae with 13 each, Sapindaceae with 11, 
Magnoliaceae and Vitaceae with 10 each, Rutaceae 
and Cornaceae with 9 each, Menispermaceae with 7, 
and no other dicotyledonous family with more than 5. 
Strangely enough, there is but a single species be- 
longing to the Leguminous alliance. This may be 
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contrasted with the 19 genera and 87 species of 
Leguminosae in the contemporaneous American Wil- 
cox flora. The London clay flora contains 8 conifers, 
which seem to me to be somewhat discordant with the 
strietly tropical character which this flora is said to 
indicate. 

The authors conclude that the London Clay flora 
has its major affinities with the floras of the present 
Indo-Malayan region, and was mainly a tropical rain 
forest, living at its northernmost range, under condi- 
tions of great precipitation suitably distributed, 
rather uniform temperatures and frostless winters, 
and that it reached England along the shores of 
Tethys. 

Most of these conclusions can be relied upon as 
being as close approximations to the truth as it is 
possible to obtain with the evidence available, 
although the reviewer is inclined not to go the whole 
way in regard to the lowland tropical character. 
There are a number of things unaccountably absent 
which should be present in such an assemblage, and 
it seems to illustrate the difficulty, which has been 
often stressed, of visualizing a tropical rain forest 
from the literature or even from counselors who have 
actual first-hand knowledge of their features and 
permutations. 

Epwarp W. Berry 

THE JOHNS HOPKINS UNIVERSITY 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A DEVICE FOR AUTOMATICALLY PLOTTING 
CHANGES IN RATE OF AN INTER- 
RUPTED SIGNAL 
In the course of a study in which the rate of heart 
beat and respiratory movements were compared 


(Gesell and Nyboer, 1929) it was desirable to record 


automatically changes in rhythm as a continuous 
curve during the progress of an experiment. Such 
a method was developed and demonstrated at the 


1930 meetings of the Federation of Biological Sei- 
ences. Inasmuch as the device has been helpful in 
saving tedious measurements and computations a 
short description is now published. 

The contour of the curve is indicated by a series 


of short vertical marks described on smoked paper by 


1A somewhat similar device has been described by 
Fleisch, Zeitschrift fiir die gesammte experimentelle 
Medizin, 72: 384, 1930. 
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been connected by a continuous line. 


int ° Record of spontaneous changes in cardiac and respiratory rhythm and changes resulting from an 
ravenous injection of sodium sulphide. The vertical dashes indicating the contour of the rhythm curves have 
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ELECTRICAL 
CONTACTS. 

(HEART RATE, 

RESPIRATORY 

MOVEMENTS 
ETC) 


Fic. 2. Schema showing the working principles of the automatie plotting device. 


a plotting magnet (see Figs. 1 and 2) momentarily 
_ activated as it travels repeatedly downwards on a 
vertically moving plotting rod mounted in elose prox- 
imity to the recording drum. Each excursion of the 
plotting magnet begins at the same starting point, 
descending at a uniform rate until interrupted by the 
signal. At that moment the plotting magnet is aeti- 
vated to mark the lowest point of the excursion and 
is then suddenly elevated to the starting point when 
a new excursion is initiated. Just as the plotting 
magnet reaches its highest point on its upward ex- 
cursion the magnetic clutch contact is mechanically 
-¢losed by an upward push of the left arm of the 
magnetic clutch control lever which also serves to 
check the upward excursion of the plotting rod. 
The contact is maintained by the retaining magnet, 
which is excited by a steady flow of current. The 


magnetic clutch solenoid is now activated; the mag- . 


netie clutch is engaged; the magnetic clutch pulley 
revolves, and the plotting rod is drawn downward 
against the counter pull of a coil spring until the 


next signal arrives. At that moment the releasing 
magnet is temporarily activated; the magnetic clutch 
contact is broken and the left arm of the control 
lever is drawn out of the field of the retaining magnet. 
The magnetic clutch is now disengaged; the plotting 
rod is suddenly elevated and the pulley unwound by 
the tension of the coil spring. Reaching the starting 
point, the magnetic elutch contact is elosed agail 
and the cycle repeats itself. 

To permit recording of interrupted frequencies of 
great range, the gear box is provided with geal 
shifts making 12 available velocities of the downwar! 


‘excursion of the plotting rod ranging from 0.36 ms 


to 16 ems per second. 

Methods of obtaining effective signals for recording 
cardiac and respiratory rhythm have been described 
by Dr. Nyboer.? GEsELL 

UNIVERSITY OF MICHIGAN 

2*¢Comparison of Changes in Cardiac and Respirato"y 
Rhythms Effected in the Dog by Changes in Physiological 
Conditions,’? Nyboer, Amer. Jour. Physiol., 106: 24, 
1933. 
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arch 23, 1934 SCIENCE 
A GAS THERMOSTAT from main 
A SIMPLE yet efficient device for accurate thermal adj | Bh sides ae 2 and 
control of ovens and liquid baths consists simply of #vep_ 
the bulb of a flask sealed onto a 10 mm tube which is g 
bent to form a complete loop, and then rises toa gas 43 ‘ 


outlet through a side tube and a gas inlet in the end 
of the tube. In the loop of the tube enough mercury 
is trapped to fill each limb slightly less than half full. 
The gas enters the end of the tube through a smaller 
tube, which extends down almost to the surface of the 
mercury. When the bulb is heated, the air in it ex- 
pands and pushes the mereury against the end of the 
inlet tube, shutting off the gas flow which normally 
flows down the inner tube, back between the inner and 
outer tubes, and out through the side tube to the 
burner. A by-pass consisting of two glass T’s and a 
screw clamp serves to keep the burner lighted when 
the mercury shuts off the main flow of gas. 

The thermostat operates by simply heating to 10- 
15° C. higher than the desired temperature. During 
this heating the mereury is pushed into one limb of 
the loop, after which the confined air escapes past the 
mereury. When the temperature is lowered to the 
operating temperature, the mercury is equalized in 
the two limbs. The inner gas conduction tube is then 
lowered until it almost touches the surface of the mer- 
eury. Any subsequent change in temperature will 
vary the flow of gas, eausing a compensating heating 
effect. 

This device is ideal for variable operating tempera- 
tures, as no adjustments are required to effect the 


overall diameter here | 


must be ke, Smal enough 
fo come A 
thermometer we// 
Y 
N 
hile N N Liki 
NEN 
interior of oven 
Fig. 1. 
change. With a 250 ce bulb it will maintain the tem- 


perature within less than 0.1° C. of the desired tem- 
perature. 
A. J. BaiLey 


COLLEGE OF FORESTRY, 
UNIVERSITY OF WASHINGTON 


SPECIAL ARTICLES 


PNEUMOCOCCUS ANTIBODIES—WHAT ARE 
THEY ?1 


STUDIES on serum antibodies and antitoxins have 
| followed two lines of endeavor. The first is the 
isolation and purifieation by means of well-known 
protein precipitants, and the second is the dissociation 
of the antibody-antigen complex. The former has 
led to coneentration of immune sera for clinical pur- 
poses, but, so far, has given but little information 
in regard to the chemical nature of antibodies. On 
the other hand, study of the dissociation of the 
antigen-antibody eomplex has given fruitful results. 

Significant work on pneumococeus antibody began 
with the observations of Gay and Chickering, and of 
Chickering, in their attempts to dissociate the protec- 
live substanee from the pneumococcus antibody com- 
plex obtained by the usual method of agglutination. 
They found that by treating the pneumococeus cell- 


as From the Department of Preventive Medicine and 
ygiene, Harvard Medieal School, Boston. 


antibody preeipitate with sodium carbonate at 42° C., 
a clear solution was obtained which contained most 
of the protective antibodies of antipneumococeus 
serum. These authors showed that this solution con- 
tained both protein and antigen. Huntoon and his 
associates continued this study on a larger scale. 
But, unlike Gay and Chickering, they claimed that 
their antibody solution, containing the protective sub- 
stance of the immune serum, was devoid of agglu- 
tinins, was free from protein and, in addition, was 
resistant to the action of pepsin and trypsin. In 
interpreting Huntoon’s negative results it is well to 
bear in mind that “test for protein, negative” does 
not necessarily mean “protein absent,’ because the 
usual tests for protein are not highly sensitive. 

In our studies the antigen-antibody complex of 
pneumococeus has been viewed as a definite chemical 
compound, a resultant new chemical made up of the 
two reacting components. As shown by numerous 
investigators, this antigen-antibody compound is but 
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slightly soluble in physiological salt solution. Inas- 
much as all serum proteins are completely soluble 
in this salt solution, the antibody complex may be 
washed free from inactive proteins present in the 
serum. Yet when the precipitate, formed by the 
mixture of antipneumococcus horse serum and an- 
tigen, is washed with physiological salt solution until 
the supernatant fluid has a constant minimum amount 
of nitrogen, this final precipitate still contains both 
protein and precipitating antigen. The antigens used 
were: washed pneumococcus cells, the polysaccharide 
of Heidelberger and Avery and the C substance of 
Tillett. The results of such an experiment are given 
in Table I. Here it is shown that the washed pre- 


TABLE I 


AMOUNT OF NITROGEN IN PROTEIN PRECIPITATED BY 
Various ANTIGENS, TYPEs I anp II 


SCIENCE 


Type lI Type II 
2 
38 
SE 8&6 
(mgs./ec) (mgs./cc) 
Polysaccharide 
from broth ............. 0.58 4.6 0.89 7.4 
Polysaccharide 
from organisms...... 0.92 7.6 0.75 6.2 
C substance (Tillett) 0.17 1.4 0.09 0.7 
Whole cell ........... 0.75 6.2 


0.84 7.0 


*Serum used contained 12 mgs of nitrogen per cc. 
Nitrogen determinations were on washed precipitate made 
up to one fifth the volume of serum used and corrected 
to equal nitrogen in the precipitate formed from 1 cc of 
serum with the various antigens. 


cipitate contained protein, measured in terms of 
nitrogen, from 7.6 per cent. to 1.4 per cent. of the 
total serum nitrogen in the ease of Type I, and from 
7.4 per cent. to 0.7 per cent. in the case of Type II. 
Yet the nitrogen content of the antigens used was 
negligible, except in the test with washed organisms. 
In this ease, it was assumed that all the pneumococci 
used were precipitated by the antibody, and from the 
total nitrogen of the precipitate was subtracted the 
nitrogen content of the microorganisms. Since one 
serum was used in all the tests and since conditions 
were such that in each case maximum precipitation 
was obtained, the possibility is indicated, from the 
variation of the amount of protein precipitated by 
these antigens, that there may be present more than 
one antibody in the serum of a horse immunized 
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against the entire pneumococcus eell. [It appears 
that there is an antibody for each antigenic substan, 
found in the microorganism. 

If one considers the antibody-antigen complex a3 
a chemical compound, then the possibility exists tha 
the two reacting chemicals of this compound can }y 
separated. When the precipitinogen is the polysac. 
ckaride of Heidelberger and Avery, the reacting sub. 
stances are polysaccharide and immune protein. |; 
has been found that alkali dissociates this comple, 
and that calcium phosphate in an alkaline solutioy 
precipitates most of the polysaccharide, leaving jy 
solution part of the protein which is now readily 
soluble in a solution of sodium ehloride. The results 
of two experiments, which deal only with the amount 
of salt soluble protein separated, are given in Table 
II. In the first experiment (A), it is seen that with 


TABLE Il 
DISSOCIATION OF ANTIGEN-ANTIBODY COMPLEX 


Experiment A 


Nitrogen in antigen-antibody com- 
plex (mgs./ce) 3.09 3.2 
Nitrogen in salt-soluble dissociated 


protein (mgs./ec) .. 2.62 2.75 
Per cent. of total nitrogen in antigen- 

Experiment B 

Nitrogen in washed antigen-antibody 

complex (mgs./cc) 2.85 2.65 
Nitrogen in salt-soluble dissociated 

protein (mgs./cc) 1,12 0.87 
Nitrogen in protein precipitated a 

second time with SSS (mgs./ce)...... 0.96 0.60 
Per cent. of nitrogen in the washed 

precipitate of dissociated protein. 84.9 70.4 


Type I 85 per cent. of the total protein present in 
the complex was separated from the precipitating 
antigen and 84 per cent. with Type II. 

That the antigen-antibody reaction is reversible in 
nature is shown in the second experiment (B). For 
with both Type I and Type II, the dissociated salt 
soluble protein was reprecipitated with the addition 
of some of the original antigen, the polysaccharide 
of Heidelberger and Avery. The following eyele of 


‘events compels the conelusion that at least one anti- 


body of antipneumococeus horse serum (anti-SSS) is 
protein in nature: first, the formation of a precip" 
tate by mixing two soluble compounds, immune seru! 
and antigen; second, the washing of this salt insoluble 
precipitate to remove the inert protein; third, the 
separation of the washed precipitate into two soluble 


com 

solul 

| bin 

den¢ 

anti 

m 

eo 

twee 

prec 

mon 

the 

chat 

tive 

0 

com 

mot 

Type Type II 

ng 

| 

ofte 

a 

are 
obs 
tith 
hor 

be 

this 

ant 

fre 

hei 

ste 

qu 

wl 

We 

de 

45 

19 


compounds, a salt soluble protein and the water 
soluble precipitating antigen; and fourth, the recom- 
pining of these two dissociated compounds to form 
ain a precipitate which is but slightly soluble in 


rbysiological salt solution. So far there is no evi- 
dence to contradict the conception that this so-called 


aiti:SSS antibody is protein. 
The protein so isolated from the antigen-antibody 


complex was found to have an isoelectrie zone be- 
tween pH 6.8 and 7.4, and to be but slightly soluble 
in water, readily soluble in neutral salt, completely 
precipitable with 44 per cent. of saturation with am- 
monium sulfate and soluble in saturated sodium 
chloride. In addition, both pepsin and trypsin digest 
the protein with a resulting loss of immunological 
characteristics. Although not all immunologicai tests 
have been pursued with this dissociated protein, posi- 
tive reactions were obtained indicating the presence 
of agglutinins, precipitins, bacteriolysins, opsonins, 
complement-fixing bodies and protective antibody. 
Aceordingly, our results indicate, in the case of pneu- 
mocoecus antibody, a confirmation of the unitarian 
theory, sponsored by Zinsser, that one antibody react- 
ing with a single antigen is responsible for the usual 
immunological reactions. Whether or not any of the 
often suggested possibilities with regard to the char- 
acter of the immunological material called antibody 
are eventually found to be true, according to our 
observations the answer to the question raised in the 
title is that the antibodies found in antipneumococeus 
horse serum are protein in nature. 


Luoyp D. 


STROPHANTHIN. XXIX. THE DEHYDRO- 
GENATION OF STROPHANTHIDIN 


EARLIER studies of the dehydrogenation of stro- 


| phanthidin with selenium according to the method of 


Diels, Gidke and Kérding* have been reported from 
this laboratory.2 In this work a hydrocarbon was 
isolated which, although bearing strong resemblance 
to the C,,H,, hydrocarbon (methyleylopentenophen- 


«uthrene) of Diels, Gidke and Kérding obtained 
; trom cholesteryl chloride, differed from it in a num- 


ber of respects. Its pierate melted at 138-140° in- 
stead of 118°, and it yielded on oxidation with 
chromic acid a red quinone, which in turn yielded a 
quinoxaline, The conelusion was reached, therefore, 


F that this substance is probably a dimethylphenan- 


threne, However, in view of certain observations 


which will be presented in another connection, we 

were on the point of extending our study of the 

(ehydrogenation of strophanthidin and its derivatives 
10. Diels, W. Gi érdi 

459: 1, 1997. dke and P. Kérding, Ann. d. Chem., 


2W. A. Jacobs and E. E Fleck, Science, 73: 133 
1931; Jour. Biol. Chem., 97: 57, 1938. —- 
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when the recent work of Tschesche® appeared. The 
latter, among other things, dealt with the dehydro- 
genation of dianhydrouzarigenin. Tschesche and 
Knick isolated from the reaction mixture a hydro- 
carbon which was shown to be identical with the 
C,,H,, hydrocarbon obtained from the sterols and 
the bile acids. On the basis of the similarity in 
properties of the saturated desoxylactone obtained 
from one of the hydrogenation products of dianhy- 
drouzarigenin (the so-called a,-lactone) with octa- 
hydrotrianhydroperiplogenin,* which we had sent to 
Tschesche at his request for comparison, he concluded 
that a direct relationship was therefore established 
between uzarigenin and the other cardiac aglucones. 
And since the hydrocarbon C,,H,, is now regarded 
as a characteristic dehydrogenation product of the 
sterol ring system, the conclusion was drawn that the 
cardiac aglucones are built on the same ring system as 
the sterols, a possibility which has, of course, been 
under constant consideration by ourselves and others. 
However, since discrepancies remained in the rotations 
and melting points which he reported between his 
a,-lactone from uzarigenin and our octahydrotrian- 
hydroperiplogenin (the melting point of which, 176- 
177°, had remained unchanged after three additional 
recrystallizations), we believed that confirmation was 
necessary. 

This accordingly precipitated our reinvestigation 
of the dehydrogenation of strophanthidin with 
selenium. In our earlier work a procedure had been 
used which yielded in our preliminary trials the 
hydrocarbon C,,H,, from cholesteryl chloride with- 
out difficulty. However, in our recent work we de- 
parted from this procedure by a strict observation 
of temperature conditions. The exact details will be 
deseribed more fully in another place. One hundred 
fifty gms of strophanthidin gave 72 gms of oil, which 
distilled up to 275° at 1 mm. Repeated fractionation 
gave a fraction boiling at 185-195° at 0.2 mm. Crys- 
talline material was obtained from this oil which after 
purification through the picrate was submitted to 
extensive fractional crystallization from 95 per cent. 
aleohol, according to the triangle scheme. One half 
gm of material melting at 124-125° (cor.) was finally 
obtained. This substance did not yield a red quinone 
on oxidation and by conversion into the picrate and 
trinitrobenzol and trinitrotoluol addition products 
was shown to be identical with the hydrocarbon 
C,,H,, of Diels, Gidke and Kording. 


Analysis: 


Caleulated. 


Found. 


C 93.10, H 6.89. 
93.12, 7.05. 
92.98 7.11, 


3R. Tschesche, Z. physiol. Chem., 222: 50, 1933; R. 
Tschesche and H. Knick, Z. physiol. Chem., 222: 58, 1933. 

4W. A. Jacobs and N. M. Bigelow, Jour. Bioi. Chem., 
101: 700, 1933. 
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These results therefore confirm the results of 
Tsehesche and Knick obtained with dianhydrouzari- 
genin. The “dimethylphenanthrene” previously ob- 
tained from strophanthidin was apparently the prod- 
uct of too rapid initial heating of the reaction 
mixture. It is probable that this material consisted 
of a mixture of the above hydrocarbon C,,H,, and 
dimethylphenanthrene. Only the latter yields a char- 
acteristic oxidation product with chromic acid. — 

Since the formation of the hydrocarbon C,,H,, 
appears to be a characteristic degradation product 
of the sterol skeleton and there is no evidence at 
hand to show that it is the result of extensive rear- 
rangement, the ring system of the cardiac aglucones 
appears to be built on the same general plan as that 
of the sterols and the bile acids. This conclusion 
must, however be substantiated by other means. 

Its relationship to the results of other work which 
has been in progress in our laboratory will be dis- 
cussed elsewhere. A study of the dehydrogenation 
of certain derivatives of strophanthidin and the fur- 
ther investigation of the higher melting crystalline de- 
hydrogenation products of strophanthidin itself are in 
progress. 

Rosert C, ELDERFIELD 
Water A. JACOBS 
FEBRUARY 17, 1934 
THE ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH 
New York 


THE SYNTHESIS OF 1, 1, 2, 6-TETRAMETHYL- 
TETRALIN AND THE CONSTITUTION 
OF IRENE 


In a recent article by Ruzicka, Seidel and Schinz,? 
these skilful investigators deduce for irene, the hydro- 
carbon obtained by dehydration of the orris perfume 
irone, the constitution shown in Formula I. One of 
the strong arguments for the correctness of this de- 
duction is the fact that when irene is heated with 
selenium, the product is the 1, 2, 6-trimethylnaphtha- 
lene (II). 

We have already reported? from our laboratories 
the synthesis of the analogously constituted ionene 
(III), from the violet perfume ionone. As shown by 
Ruzicka and Rudolph,’® the action of selenium upon 
ionene yields 1, 6-dimethylnaphthalene (IV). 


We have now succeeded in synthesizing this 1, 1, 2, . 


6-tetramethyltetralin, by the following steps: 


1 Ruzicka, Seidel and Schinz, Helv. Chim. Acta, 16: 
1143, 1933. 

2 Bogert, SCIENCE, n.s., 76: 1977, 475, Nov. 18, 1932. 
Full details will appear in the April, 1934, issue of Jour. 
Am. Chem. Soc. 

8 Ruzicka and Rudolph, Helv. Chim. Acta, 10: 918, 
1927. 
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Synthesis of 1,1,£,6-Tetraaethyltetralin 


(11) 


Irene (I) 
Me. Me 
+ Se 
we 
Ionene (IIL) 2.$-Dimethy naphthalene 


HB 


(v) (vI) 
+ MeCOCHMeg 1 +H 2504 « (11) 
+ de Me Hp 


(VIII) (I) 


m-Bromotoluene (V) was condensed with ethylene 
oxide and magnesium to the beta-(m-tolyl) ethy! al. 
cohol (VI), which yielded the corresponding bromide 
(VII) when treated with HBr. This bromide, sy}. 
jected to a Grignard reaction with methyl! isopropy| 
ketone, gave the desired tertiary alcohol (VIII). 
Heated with sulfurie acid, this aleohol lost water, 
with formation first presumably of the olefin (as, 
we showed in the synthesis of ionene) which then 
promptly isomerized to the tetramethyltetralin (I), 
When this synthetic tetralin was heated with seleniuu, 
the product was a trimethylnaphthalene identical with 
the 1, 2, 6-trimethylnaphthalene (II) noted by Rv 
zicka, Seidel and Schinz. 

Our products (B. and A.) compared with theirs 
(R., 8. and §.) as follows: 


R.,S.amdS. B.andA. 
Trene, 119-123° 120-125° 
1.521 1511 
1, 2, 6-Trimethylnaphthalene 
pierate, m.p. 122-123° 121-122° 
1, 2, 6-Trimethylnaphthalene 
Sty Phmate, Wn 150-151° 150° 


This synthetic irene is now being studied further, to 
ascertain whether or not its chemical properties check 
with those recorded by Ruzicka, Seidel and Schinz for 
the irene prepared by them from irone. 


Marston TAyYior BoGert 
Peroy Max APFELBAUM 


LABORATORIES OF ORGANIC CHEMISTRY, 
COLUMBIA UNIVERSITY 
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